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EXPLANATION 


OF 

THE PLATES. 


PLATE I. 

plate reprefents an ideal fedion of the abdomen, 
^ and the cut edge of the peritoneum is reprefented 
by the white line. 

A. The LIVER. 

B. The INTESTINES. 

C. The KIDNEY. 

D. The BLADDER of UR,INE. 

E. The RECTUM. 

1. The PERITONEUM, where it lines the abdominal muf- 

cles. 

2. The PERITONEUM, where it is reflected to form the 

ligament of the liver. 

3. The liver being reprefented cut through, we can trace 

the lamina of the ligament 2, over its furface 3, 
forming the peritoneal coat of this vifcus. 

4. Marks the peritoneum refle£ted from the liver upon 

the diaphragm. 

5. Here the peritoneum is reflefted off from the fpine, 

to form one of the lamina of the mefentery. 

A3 6. The 
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6. The peritoneal coat of the inteftine, which we can 

trace round the circle of the gut until it unites 
again with the mefentery. 

7. 7. 'The PERITONEUM, forming the lower lamina of 

the mefentery, 

8. The PERITONEUM at that part where it is refleded, 

and covers the kidney. 

9. The PERITONEUM is here defcending upon the 

redum e, we fee it refleded over the gut, and 
defcending again betwixt the redum and bladder. 

10. The PERITONEUM where it forms a coat to the fun¬ 
dus of the bladder. 

11. At this part we fee the peritoneum refleded up upon 
the os pubis, and from that we trace it to fig. i. 
Thus we fee, that the peritoneum can be traced 
round all its various infledions and procefies; which 
fliews, that it forms one continuous fac, and that 
the inteftines and the liver are equally on the out- 
fide of this membrane with the kidney. 


Explanation of Plate II. 

This Plate reprefents the epididimis and tefticle, in- 
jeded with quickfilver, and difleded. 

A. The body of the tefticle with the tunica albuginea 

difleded off. 

B. B. The feminal veflels in the body of the tefticle or 

TUBULI TESTIS *. 

C. The RETE TESTIS formed by the union of the 

veflels B. B. 

D. The VASA EFFERENTiA, which as they proceed from 

the tefticle, are convoluted in a connical figure, 
and are called the vascular cones. 

* Where the tubull are emerging to form the rete vafculofum, or 
rete teftisj they are called the vaja reSa, 

E E. The 
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E E. The EPiDiDiMis formed of the union of the vafcu- 
■ lar cones; it is a littie diffeded and fpread out. 

F. The vas deferens. 



Explanation of Plate III.' 

This Plate reprefents the proftate gland, veficulse 
feminales, and lower part of the bladder, the parts being 
previoufly hardened in fpirits, the veficulee were after¬ 
wards cut open. 

A A. The body of the prostate gland j it is that lower 
part of the gland which can be felt through the 
redlum. 

B. The proftate gland is here cut into and differed, in 

following the du6;s of the veficuls. 

C. The extremities of the duQ:s common to the veificulge 

feminales and vafa deferentia. 

D D. The cells of the veficulse feminales, which are laid 
open by a feQiion. 

E. The left vas deferens, which is alfo laid open to 

ftiew the cellular ftructure which it affumes towards 
its termination. 

F. The RIGHT vas deferens. 

G G. The foramina, by which the vafa deferentia open 
into the common dudt. 

H. The lov/er and back part of the bladder. 

I. The RIGHT URETER. 


Explanation of Plate IV. 

This plate reprefents a fedlion of the neck of the 
bladder. 

A. The lower part of the urinary bladder near the neck. 

B. The opening of the right ureter, v/hich is marked 

I. fig. iii. 

c c. The fubftance of the proftate gland, which is cut 
through ; its thicknefs, texture, and the manner 
A 4 ' in 
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in which its furrounds the beginning of the urethra, 
will be underftood from this plate. 

D. The URETHRA laid open. 

F. The VERUMONTANUM, Or CAPUT GALINAGINIS.' 

G G. The points of feathers put into the openings of the 
veficulffi feminales and vafa deferentia. 

N. B. Round thefe du6:s, on the furface of the 
verumontanum, and in that part of the urethra which is 
furrounded by the proftate gland, innumerable mucous 
duds may be obferved : into fome of thefe fmall briftles 
are introduced. 



Explanation of Plate V. 

A view of the penis, veficulas feminales, and proftate 
gland. 



Explanation of Plate VI. 

Fig. I. 

An ovum in a very early ftage, reprefenting the ftiaggy 
furface of the true chorion. 

Fig. 2. 

We may fee here the foetus in a very early ftage con¬ 
tained in the tranfparent amnion, and, attached to the 
outfide of the amnion, the vesicula umbilicalts. 

N. B. Thefe are not reprefentations of the fame abor¬ 
tion. 

Fig. 3. 

Reprefents the ovum a little more advanced. 

A. The Chorion. 

B. The Amnion. - 

c. The Fcetus hung by the Umbilical Cord. 

Explana- 
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Explanation of Plate VIL 
This plate reprefents two views of a conception, we 
fliall fay about the end of the firft month, and here the 
decidua and the ovum have been thrown off together. 
This abortion was prepared fo as to refemble the beauti¬ 
ful engravings in Dr. Hunter’s xxxiv table. 

Fig. I. 

The deciduous efflorefcence formed by the womb is 
feen here intire, and feen as if moulded to the cavity 
of the womb : it is only neceffary to obferve that it 
hung inverted. 

a. The lower part of the conception, which was near 
the neck of the womb, and which has feme coa-^ 
gula of blood attached to it. 

B. B. Quills introduced within the decidua by an open¬ 
ing near the neck of the womb, and their points 
brought out at that part of the membrane which 
anfwers to the opening of the Fallopean tubes: 
there it is either entirely deficient, or it is fo thin 
that it has been torn at c. c. 

Fig. 2. 

Here the other fide of the conception is Ihewn, and 
the ovum is feen to have adhered to the outer furface 
of the decidua. 

aa. aa. The quills introduced into the cavity of the 
decidua. 

B. The fliaggy furface of the decidua. 

c. c. The fleecy outer furface of the chorion. 

It is here to be obferved that the ovum, c d e. may 
be fuppofed to be as it has defeended from the ovarium, 
only fomewhat enlarged, and it is here evidently on the 
outfide of the decidua, but it has been torn open, and 
that deciduous furface which connected it to the furface 
of the womb at this place has been left with the womb, 
to be afterwards thrown off with the difeharges. 

D. The delicate membrane the amnios. 

E. The umbilical cord, and part of the foetus. 


Explana- 
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Explanation of Plate VIII. 

This and the following plate reprefents a conception of 
the third month, and as the abortion was thrown off 
very intire, we have another opportunity of obferving the 
ftate of the decidua in a more advanced ftate. 

A. A thread pafled through the more folid placentary 

mafs fufpending the whole. 

B. B. The DECIDUA, having a peculiar reticulated ap¬ 

pearance. 

c. c. Shreads of the decidua, where it has burft in 
the delivery. 

D. The decidua reflexa, through which alfo the 

proper membranes have burft. 

E. The TRUE CHORION. 

F. Very fmall curling arteries which are entering the 

decidua, or what may be confidered as the maternal 
. portion of the placenta. 



Explanation of Plate IX. 

We have here prefented a view of a fecrion of the 
fame conception. 
a. The decidua. 

B. E. The cut edge of the decidu a, which will be feen 
to furround the whole, ovum, and particularly it 
may be obferved to form on the upper part a diftinO: 
lamina from the placenta f. ~ 
c. c. The DEqiDUA.. 

D. The DECIDUA reflexa. 

F. The placenta already formed by the accumulated 
veflels of the chorion. 

o. The CHORION towards the lower part of the womb ; 
here, it may be obferved the fleecy veflels have 
difappeared. 

H. The AMNION. 

I. The umbilical cord twitted three times around the 

neck of the foetus. 
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T he Senfes are thofe faculties by which the afiivfe^ 
principle within us has communication with the 
material objedts by which we are furrounded. Through 
them we receive thofe fimple fenfations which are the 
firft elements of our thojughts, and the means of deve¬ 
loping all the powers of the underftanding. The exer- 
cife of our fenfes, however, is familiar to us from fo 
early a period, that we never think of attending to their 
firft fimple intimations: before we are capable of re- 
fledting on the nature of the perceptions which the feveral 
fenfes convey, they are fo complicated and diftorted by 
habits and affociation, that obfervation comes too late for 
us to afcertain the fimple progrefs of nature. Philofo- 
phy revives the natural feelings of wonder at the fpec- 
tacle of the univerfe; but too often we follow the diftates 
of a creative imagination, and run into error and delufioa 
in ftudying the, operations of nature. 

To one who looks upon nature with the calm and 
chaftened delight which is the chara6:er of true phi- 
lofophy, there is a convidion-that fuch refearches may 
VOL. m. g be 
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be earned too far. Wherever he dire£ts his attention, 
whether to the ftrufture of the human body, the phy- 
fiology of vegetables, or the phasnomena of chemical 
fcience; whether he endeavours to comprehend the 
fyftem of the univerfe, or pores over the minutis of 
natural hiftory, he'finds every where a limit placed 
to his enquiries; a line which no induftry or inge¬ 
nuity can enable him to pafs. We may pleafe our- 
felves with conjedure beyond this limit, but we find that 
all our opinions on thefe fubjeds are merely a dream of 
fomething allied to the impreffions of our grofs fenfes. 
Ihe agency of the fenfes, the intercourfe betwixt mind 
and matter, and the influence of the will over the body, 
are myfterious, and, probably, inexplicable phsenomena; 
yet we fcruple not to explain them precifely and mecha¬ 
nically ; we reduce them to the level of bur own capacity 
in the fame manner as we fabricate to ourfelves the idea 
of a deity by the combination of all human perfedions. 
When we imagine that we have difeovered the fecret of 
thefe myileiies, it is mortifying to find ourfelves without 
any fign or language by which to communicate thofe 
.great truths to the companions of our fludies: we 
llruggle for expreffion; and, as all our ideas upon fuch 
abltrad fubjeds are derived from analogy, we exprefs 
our opinions refpeding the powers of the mind, or the 
manner in which we perceive the objeds of the fenfes, 
in the fame language, and by reference to the fame no¬ 
tions, which belong to the fenfations themfelves. From 
this fcantinefs and inaccuracy of language, it unavoidably 
happens, that very different ideas of the operation of 
the fenfes are expreffed by feveral men in the fame 
terms; and in attempting to convey our ideas in lan¬ 
guage more precife and definite, we are infenfibly led to 
materialize the faculties of the mind, and to make the 
operations of the fenfes merely mechanical. What other 
explanation can we give of theories, which fuppofe the 
nerves to be tubes carrying animal fpirits, or containing 
an elaflic ether; or which reprefent them as vibrating 
cords, and reduce all the variety of fenfation to the 
difference of tenfion and tone? Thefe are, indeed, 

what 
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what Dr. Reid calls them, “ unhandy engines for carry¬ 
ing images.” 

Nothing has been undertaken in philofophy but en¬ 
tire fyftems, fathoming at once the greatefl: depths of 
nature. The cuftom has been to frame hardy conjec¬ 
tures ; and if upon comparing them with things there 
appeared fome agreement, however remote, to hold that 
as fully fufficient. What chimeras and monftrous 
opinions this method of philofophifing has brought 
forth, it would be more invidious than difficult to fpe- 
cify. 

Bacon and Newton laid down the principles of philo¬ 
fophifing on this bafis, that on no account are conjec¬ 
tures to be indulged concerning the powers and laws of 
nature, but we are to make it our endeavour, with all 
diligence, to fearch out by experiment the real and true 
laws by which the conftitution of things is regulated. In 
the fubjeO: now before us we have a very remarkable 
proof of the fuperiority of inveftigation by experiment 
over the lazy indulgence of conjedure; and I hope the 
whole tenor of the following account of the fenfes will 
llrengthen the conviftion of the ftudent, that it is only 
by affiduous fludy, and patient obfervation of nature, 
that he is to look for the attainment of knowledge in the 
■medical profeffion. 

The office of the brain and nerves is to receive the 
impreffions of external bodies, by which correfponding 
changes and reprefentations are made in the mind. We 
know nothing further than that, by the operation of the 
fenfes, new thoughts are excited in the mind. Betwixt 
the fenfation excited in the organ of the external fenfe, 
and the idea excited in the brain, there is an indiflblu- 
bie, though inexplrcabie, Connedion ; the brain is not 
fenfible, nor does the eye perceive, but both together 
give us the knowledge of outward things. But when the 
fenfation is once received and communicated to the brain 
it is treafured there, and may afterwards be excited inde¬ 
pendent of the external organ: hence comes the term 
internal fenfes. 


B 2 


internal 
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INTERNAL SENSES, 

Though I treat profefledly of the external organs 
the fenfes only, it may be neceflary here to fay a few 
words on the internal fenfes. It appears that all fen. 
fations originate in the external fenfes or organs receiving 
the impreffions of outward bodies; imagination is the 
power of combining thefe fenfations, and memory the 
power of recalling them. Thefe are powers of the mind, 
which, by the conflitution of our nature, are gradually 
acquired, and encreafed by exercife. In infancy, the 
perceptions are firnple and tranfitory; the memory is 
perfeded by degrees, and with the ftore of ideas the 
imagination is invigorated. 

It is in the combination and reciprocal effedls of the 
mental powers and of the impreffion on the external 
fenfes, that we are to find an explanation of the opera¬ 
tion of attention. When the mental powers are fed 
to the contemplation of an idea which affimilates eafily 
with the fenfation about to be prefented by the exter¬ 
nal organ. the perception is quick, and the idea vivid; 
but when the mind is ftrongly impreffed and occu¬ 
pied with the contemplation of paft ideas, the prefent 
operation of the fenfe is negledted and overlooked. 
Thus, the vividnefs of the perception or idea, is always 
proportionate to the degree of undiftraded attention 
which the mind is able to beftow on the objed of fen- 
fation or of memory. In folitude and darknefs, the 
ftrength of the memory in the contemplation of paft 
events is encreafed, becaufe there is no intrufion in the 
objeds of the outward fenfes; and the deaf or blind re¬ 
ceive fome compenfation for their lofs in the encreafed 
powers which are acquired by a more frequent and un- 
difturbed ufe of the fenfes which remain; and a keener 
attention to the fenfations which they prefent. On the 
other hand, when we are under the enchantments of a 
W’aking dream or reverie, our attention is wholly de¬ 
tached from the prefent objeds of the fenfes; and 
in this flate we may continue to read without under- 

ftanding. 
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ftanding. This abfence, in a certain degree, is com¬ 
mon, natural, and by no means unpleafant: It is the 
exertion of the faculty of the mind. But it may become 
difeafe; for health confifts in the due correfpondence 
betwixt the excitement and the vigorous adion of the 
body, and the operation of the mind when roufed by the 
external fenfes. 

The mind (united to the body) fuffers in the difeafes 
of the body. In the debility of the body, in fever, in 
fpafms, and pain, the faculties of the mind ianguifh, or 
are roufed to unequal ftrength or morbid acutenefs. 
Sometimes the pliantafms and internal fenfations of 
things once received by the outward fenfes, become fo 
ftrong in the mind, as to be miftaken for objeds adually 
prefent. Such phrenzy or delirium arifes from a dif- 
ordered and acutely fenfible date of the internal fenfes.' 
Thefe impreflions being great in degree, hurry and buftle 
are in the countenance of the patient, and uncommon 
ftrength and violence in his adions; as paffion gives 
uncommon excitement to one in health, with a difregard 
or forgetfulnefs of all other things. In health, however 
vigorous the force of, imagination may be, there is ftill 
a convidion that the ideas which it prefents are not reali¬ 
ties, and the operation of the external, fenfes prepon¬ 
derates in recalling the attention to what exifts around 
us. But when the internal perceptions become fo ftrong 
as to be miftaken for realities, the effed is falfely attri¬ 
buted to real exiftences. It indeed fometimes happens, 
that this falfe perception is really owing to difeafe in the 
organ; while it alfo occurs, that a too vivid perception 
of things abfent proceeds from an affedion of the brain, 
and not of the outward fenfes. 

There is ftill another degree or clafs of difeafed fenfa- 
tion, confifting in the modification of the impreflion of 
objeds which are adually prefent to the fenfes. But this 
modification of things prefent (as when bodies adually at 
reft appear to be in motion) is not always occafioned by 
optical deception. Objeds feem to turn round, and this 
we fhall afterwards find to proceed from the infenfible 
motioii of the eyes; but this motion of the eyes is occa- 
B 3 fioned 
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fioned by the difordered ftate of the internal fenfation j 
and the fame feeling will be experienced if the eyes be 
fhut. For example, when we turn quickly round on our 
heel until we become giddy, it would appear that there is 
a difturbance of the ufual order of fenfation, and that the 
courfe of our impreflions is reverfed; for while our fen- 
fations were formerly directed entirely by the impreffipn 
made on the outward fenfes, the fenforial impreflions now 
draw after them a fympathetic motion of the external 
organs. 

This inverted communication betwixt the mind aa4 
organs is better, exemplified in the* organ of fpeeeh, 
Thoughts excited in the mind are reprefented by the 
figns of thefe ideas in fpeeeh. There occurs, however, 
not unfrequently, a difeafed ftate of thefe operations of 
the internal fenfes, in which the ideas excited in the 
mind cannot be aflbeiated with their appropriate expref- 
fions ; and although the patient has a diflinO; idea of 
what he means to exprefs, he cannot recollecf the words 
which belong toit j fo that, when he aiks for one thing, 
he names another which has no connexion with it. Of 
this he is perfeftly fenfible, and yet he cannot corre^ 
himfelf. 

There are more frequent inftances of difeafed co'rpo? 
real fenfation in hypochondriacs. In them, the fenfation 
of pain and unufual feelings are falfely attributed. 
parts in which there is really no affeftion: for thefe 
feelings there is no apparent caufe; they proceed from 
a difordered ftate of fenfation in which the ufual courfe 
of the impreflions is altered, fo as to occafion the patient 
falfely to attribute his fuffering to found, and healthy 
parts. Thus indigeftion, the irritation of the bile, flatu¬ 
lency, colic, &c- often do not give the ufual impreflions, 
but the pains are attributed to outward parts. That 
there is fometimes an aftual connexion exifting betwixt 
the external parts, to which thefe feelings are referred, 
and the internal organs, is evident from the faft, that 
preflure in the outward and found parts has occafioned 
fpafms in the internal organs. To fuch difordered 
tranfmiflJon of the irritation of the intern^ parts we have 

ta 


OF THE SENSES. % 

to attribute the extravagant aiid ludicrous ideas which 
hypochondriacs entertain. In thefe people, there are. 
difeafes of parts, of the aclion of which, during their, 
healthy ftate, (as I have already explained in the Ihort 
intrpduSory view of the nervous fyftem,) we have no 
feeling nor confcipufnefs, and over which the will has 
no power. But although in the healthy Hate of the 
oeconomy there is no immediate route by which any fen- 
fation from thefe organs can be tranfniitted to excite a 
mental perception, it may happen, that, in their difeafedi 
Hate, when fenfations do arife which forcibly attract the 
attentioUj there fiiould be an obfcurity in the feelings 
produced by their derangement, info much, that the 
mind may be deceived in regard to the diredion of the 
fenfation conveyed frpm them. 

During health, there are viciffitudes of confcioufnefs, 
fenfe, and voluntary motion, and of reft from voluntary 
exertion, infenfibility, and oblivion of the paft. This is 
true, however, only comparatively, and by a grofs re¬ 
ference to degree ; for even during natural fleep there is 
not a total oblivion of paft perceptions, nor is there al¬ 
ways a total unconfcioufnefs of the prefent, as thefenfes 
are in part awake; fome one train of ideas is prefent to 
the mind; and the lapfe of time is obferved. Even thefe 
perceptions are fometimes fo ftrpng as to be followed 
by voluntary exertion, and yet the patient remains 
afleep. Whatever conduces to take the excitement from 
the mind, or leflens the vivacity of its impreiSons, con^ 
duces to fleep. Thus, reft, ftillnefs, and darknefs, by 
excluding the moft lively impreflions conveyed by the 
fenfes ; and hjemorrhagy and evacuations, by leffening 
the velocity of the circulation ; and cold, by leifening the 
fenfibility; induce fleep. Again, cohipreflion of the 
returning blood from the head, by giving it a flovr 
languid motion, and by depriving the veflels of their 
freedom of a£tion, alfo conduces to fleep ; becaufe, zs 
formerly remarked, the powers and faculties of the 
brain muft be renovated through the means of the cir- 
eulation. 

B 4 By 
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By long watching and fatigue, the body is brought 
nearly to a feverifli lownefs. By fleep, reft is given to 
the voluntary mufcles, and an abatement of the vital 
motions enfues ; the quiefcent ftate of the mufcles brings 
back the blood to the heart, with a flow, regular,: and 
calm progreflion; the heart is reftored to its flow and 
equable pulfation ; the breathing becomes flower j and 
the wafted ftrength of the fyftem is recruited. 

We may define fleep to be a ftate in which the fenfa- 
tions are dull, the voluntary mufcles inert, and the vital 
motions calm and regular. In dreaming, the fenfations 
are dull and obfcure, but the imagination more alive and 
adive; unnatural fleep, or foporific difeafes, may be 
charaderized by the difordered imagination, and dif- 
turbed vital and voluntary motions. The vital adions, 
which are calm, flow, and equable, during natural fleep, 
become oppreffed; the fenfibility, which is gradually 
diminiflied upon the approach of fleep, but always ca* 
pable of being roufed by the fenfes, becomes quite op4 
preflfed ; the voluntary mufcles continue relaxed, as in 
fleep, or convulfed by irregular motions. In the oppret 
lion of the night-mare, we have the confcioufnefs of fen- 
fation, but the power of motion is loft. In apopledie 
difeafes, the fundions of the vifcera proceed, and are 
but partially impeded; but when the circulation of the 
blood and play of the lungs are obftruded, the opera¬ 
tions of the mind are not equally unconcerned in the pa- 
roxyfm; for in fyncope, the hidden depletion of the blood- 
veffels of the brain caufes inftant lofs of fenfe and of vo¬ 
luntary motion. 

If natural fleep is not profound, the imagination is 
awake; but there may be ialfe perceptions, falfe judg¬ 
ment and aflfociations, and difpropqrtionate emotions j 
and if fenfations are perceived, they do not produce the 
ordinary affociations. If fuch a ftate of the intelledual 
fundions occurs during the waking ftate, it becomes 
delirium. That this delirium is analogous to the per¬ 
turbed ftate of the imagination during fleep, appears 
froni the deUnum in fevers uniformly fliowing its ap- 
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Jjroach in the patient’s flumbers only. It is a difpofition 
to form falfe images and aflbciations, which, in the be¬ 
ginning, the excitement of the outward fenfes has power 
to counteraft, infomuch that a patient can be roufed 
from delirium as he can be roufed from fleep; but, by 
and by, the external fenfes lofe their fuperiority, and 
their excitement is attended with unufual aflbciations ; 
they no longer convey impreflions to the intellefl:,. but 
become fubfervient to and modified by it, and the judg¬ 
ment, which depends on the due balance of memory 
and imagination, is loft. In fever, the delirium is tran- 
fitory j in low fevers, it is combined with a comatofe 
ftate. In melancholy, the delirium runs upon one ob- 
jefl: chiefly, or trains of ideas, which refer to the patient’s 
health and corporeal feelings. In madnefs, the variety 
is infinite; but chiefly confifting in a vitiated imagination 
and perverted judgment, with fiercenefs and encreafed 
power of corporeal exertion. 

. There are five organs peculiarly adapted to convey 
fenfations to the mind j or as I am more inclined to fay, 
to roufe the faculties of the mind by exercifing the inter¬ 
nal organs of the fenfes in the brain ; thefe may be con- 
fidered as forming a medium of communication betwixt 
the external creation and the fentient principle within, 
us ; they are at the fame time the bond of union betwixt 
fentient beings. Thefe organs are called the external 
EENSES ; viz. the fenfe of feeing, the fenfe of hearings 
the fenfe of fmelling, the fenfe ©f tailing, and the fenfe 
of touch. Individually, thefe organs convey little infor¬ 
mation to the mind ; but by comparifon and combina¬ 
tion, the Ample and original affe^lion or feelings received 
from them are aflbciated and combined to infinity, and 
adminifter to the memory and imagination, to tafte, rea- 
foning, and moral perception, the paffions and affefitionsj, 
^nd every active power of the foul. 
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OF THE EYE. 

CHAE. 1. 

il^TRODUCTORY VIEW OF THE PRINCIPXIS Of 
OPTICS. 

L ight is a matter thrown out from ignited, or re. 

j flefted from fliining, furfaces j and which enters the 
eye, and imprefled. on that organ gives the fenfation of 
fight. The fun is the greateft fource of light, and per¬ 
haps the original and only fource. The minutenefs and 
Inconceiveable velocity of light, the facility with which 
it penetrates bodies of the greateft denfity and clofeft 
texture, without a change of its original properties, 
makes it the fource of the moft wonderful and aftonifh- 
ing phsenomena in the phyfical world. 

The fmalleft ftream of light which propagates itfelf 
through a minute hole, is called a ray; and, as rays of 
light pafs through a uniform medium in a ftraight courfe, 
they are reprefented by mathematical lines. But light is 
not uniform in refpeft of colour ; every part of a ray 
is not capable of exciting the idea of whitenefs which the 
whole raifes. White light is compofed of different kinds 
of rays, which individually give the fenfation: one of red, 
another of orange, a third of yellow, a fourth of green, 
a fifth of light blue, a fixth of indigo, and a feventh of 
a violet or purple *. Thefe are named the priftnatic 

colours; 

* There ie a fa£l not a little extraordinary regarding the emanation 
of rays from the fun, and which has been difcovered in the prefent day, 

viz. 
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colours ; becaufe, in the fpedrum produced by making 
a ray of light to pafs through a prifm, thefe feveral co¬ 
lours are feen in the fucceffion in which they are above 
enumerated. Each of thefe rays individually impreffes 
the eye with its own colour ; but when they all imprefs 
the eye at once, the fenfation upon the organ of fight is 
a compound effed : no individual colour is prefented, 
but that mixed light which is called whitenefs, and which 
may be divided into its individual colours by palling it 
through a prifm. 

It is the nature of moll bodies to abforb fome of thefe 
rays of light and to refled others from their furface j 
confequently, the colours of bodies depend upon the 
particular rays which are refleded from them, or upon, 
the combination of fuch rays as are refleded from them ; 
and a body appears of that colour of which the light 
coming from it is chiefly compofed. 

When a ray of light pafles from a rarer to a denfer 
medium, or from a denfer into a rarer, it alters its courfe, 
if there be any obliquity in the original diredion; but 
if it ftrikes from one medium into another perpendicu¬ 
larly to the furfaces, its original diredion is not changed. 
If the ray palling from the air enters obliquely into glafs 
or water or any denfer medium, it turns more towards 
the perpendicular ; but if it pafles through the glafs and. 
emerges again into the air, it refumes its original diredion, 
diverging from the perpendicular. This elFed of dif¬ 
ferent mediums upon the ray of light, is called refrac¬ 
tion ; when a ray of light impinging upon a furface does 
not enter, it rifes again to the angle of its incidence ; 
and this is refledion. 

The prifm is a piece of glafs of a triangular form ; 
the inclined furfaces of which, when placed in the 
courfe of the ray of light, refrad, and feparate the fe- 


viz. that there are Invifible rays, giving heat but no light, which 
are Ms refrafilable than the coloured rays ; and that all rays, in pro¬ 
portion to their refrangibllity, have lefs power of producing heat. 
See Herfchel on theiu’^ble rays of light. PhyLTianf. 1800, partii. 
284. 

veral 
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veral parts of the heterogeneous ray, and fhow its 
compound nature. If the fun be permitted to fhineim 
to a dark room through a fmall hole in the window, 
fliutter, and the beam of light be made to fall upon a 
glafs prifm, it is, in paffing through the glafs, feparated 
into its conftituent parts j becaufe the feveral coloured 
rays have different degrees of refrangibility, in the order 
In 'which I have already enumerated them. If the rays, 
after pafTing through the prifm, be made to pafs alfo 
through a convex glafs, they are brought again to. a 
point in the focus of that glafs; and the effed of the 
whole colours thus reunited, is perfect whitenefs. We 
might fufped that the beams of light were homogenous, 
and that the degree of refradion ga-re different colours 
to the rays, were it not proved, that how much foever 
any of the coloured rays is further refraded, it does not 
change its nature: nor will rays fuffer any change by 
refledion from bodies of different colours, for minium ' 
will appear yellow, green, blue, &c. according to the 
colour of the ray of light direded upon it f. ' 

As the impreffion of light remains fome time upon the 
sierve of the eye, it gave Sir Ifaac Newton the opportunity 
of examining, whether each coloured ray makes a diftind 
impreffion on the eye, or whether they fo affed each other 
as toimprefs the fenfe of whitenefs on the eye. When a 
burning coal is whirled in a circle, the eye perceives an 
entire circle of fire, becaufe the impreffion made by the 
coal in any point of the circle remains until the coal 
returns again to the fame place, and renews the fenfa^ 
tiop. When all the varieties of colours are painted in a 
circle, and turned in the fame way with the burning, 
coal, they mull each make their feparate impreffion upon 
the optic nerve ; but the general fenfation is whitenefs; 
or when the teeth of a comb are drawn acrofs the ffream 

It is found, that the coloured rays have not all the fame power 
of illuminating objefts ; the orange ray poffeffes this property more 
than the red; the yellow more than the orange, &c.; and the maxi* 
mum of illumination lies in the brighteft yellow or paleft green; nor 
do.the feveral rays equally a£Fe£t the thermometer. See Herfchel’s 
Exp. Pbyf. Tranf. 1800, p. ii. p. 255. 



of light iffuing from a prifm, the different colours are 
intercepted in fuch quick fuGceffion^ that a perfe£l 
whitenefs is the refult of the mixture of impreffions. 
There are many experiments which ftiow, that the in¬ 
equalities of the refraftion of light are not cafual; that 
they do not depend upon any irregularity of the glals : 
on the contrary, it is proved, that every ray of the fun, 
has its own peculiar degree of refrangibility, according 
to which it is more, or lefs refracted in paffmg through 
pellucid fubftances, and always in the fame manner : 
and, laftiy, that the rays are not fplit and multiplied by 
the prifm. 

When a ray of light falls upon the furface of glafe 
obiiqhely, it in^clines Yo a line drawn (through the point 
of incidence) perpendicular to the furface. 



Thus the ray A. fig. proceeding from the ob- 
je(^ *, is refradfed upon entering the mafs of glafs in 
the-diredion B, having a tendency towards the perpen¬ 
dicular line. By this means, if a number of rays pro¬ 
ceeding from any one point, as in fig. 2 ^., fall on a con¬ 
vex or fpherical furface of glafs, they will be infleded fa 
as to gather about the perpendicular line a a in the cen¬ 
tre of the glafs: which perpendicular line is the axis; 
of the glafs. if the rays of light proceeding from an 
ebjed to be made to ftrike into a mafs of glafs with a 

concave 
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concave furface, the obliquity with which they impihgft 
upon the furface, being the reverfe of the convex fur- 
face, they are not made to converge upon the central 
line, but diverge from it. 

Farther, ,the rays of the fun when palling from a me. 
dium of glafs into the air, are turned, by refrac- 
tion, farther ofip from the cehtrai. line to which they 
were drawn in entering the convex furface of glafs. 
But if the rays, in palTing through the glafs, were in 
a direction converging to the perpendicular line, they 
will be made to converge ftill farther, as is feen here 
in fig. 3. 





If, however, the rays Be made to pafs from glafs info 
the air, and the furface of the glafs be concave as in 
fig. 4,, the rays will be made to have a lefs degree of con¬ 
vergence, fo as to remove the image * farther from 
the furface of the glafs. But if the rays palling through 
the medium of glafs have no convergence, but pafs in 
parallel lines, they will diverge as the lines a a, fig. 4* 
do, when they emerge from the concave furface of the 
glafs. 

We fee, then, the operation of a double convex glafs, 
in forming the image of a luminous body upon a furface. 
If, for example, fuch a glafs be held between a candle 
and a piece of white paper, (the diftances being pro¬ 
perly adjufted,) the image of the candle will appear 
very dilliadtly upon the oppofed furface, but inverted; 

becaufe 
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becaufe the rays coming 
from the point a fig. 5., 
converge at c, and thofe 
from the point b at d. 

Before proceeding far¬ 
ther in this ihort expofition 
of the principles of optics, 
it will be neceifary to take 
a very flight view of the 
ftrufture of the eye. 


Simple idea of the sTruoture of The eye. 

The eye being that organ by which we are.fenfible 
to the rays of light, may be confidered as confiding of 
two parts ; that which receives the impreflion, viz. 
the retina or expanded nerve, and which is indeed the 
organ of the fenfe ; and the tunics and humours, the 
apparatus by which the rays of light are combined and 
made capable of giving an impreflion to the retina, or 
proper organ of the fenfe. 

In an anatomical enquiry, it is chiefly the latter di- 
vifion of the fubjeci which • muft occupy our attention ; 

Tor, although we are neceflarily led to coiifider the na¬ 
ture of the fubftance of the retina, the manner in which 
it is expanded, and fupported by adhefion, and nou- 
riflied by veflels, we muft not venture far in the at¬ 
tempt to inveftigate the manner of its receiving or 
conveying the image of obje6:s to the fenforium. We 
muft turn to inveftigate the more ufeful fubjeff of the 
ftruSure, ufe, and difeafes f of the humours and coats 
of the eye. 

t Of the difeafes only as they relate to the explanation of the ftruc- 
tare and economy of the eye. 

It 
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It is the firfi: principle of the conftitution of the eye; 
that the rays of light muft be fo concentrated as to im. 
pinge ftrongly on the expanded nerve or retina in the 
bottom of the eye. Now, as we have feen that a lens 
(which is a double convex glafs) is necelTary, fo to con- 
centrate the rays of light proceeding from an objed, as to 
form a fmall and lively image of it (as in marginal plate, 
fig. 5.), fo, in the fame manner, an elTential part of 
the eye is the lens, which brings the rays of light to a 
focus; and that the lens may make the rays proceeding 
from an objeft converge into an accurate focus, fo as to 
to form a diftinct image on the eye, the vitreous humw? 
is interpofed betwixt the lens and the furface of the re¬ 
tina : again, it is neceffary to the conftitution of the 
eye, that, in order to increafe the fphere: of vifion, the 
anterior part of it {hall project and form a large fegment 
of a fmall circle, fo as to take a greater circumference 
into the fphere of vifion than could have been done, had 
the larger fphere of the eye-bail been continued on the 
fore part. Another necelTary part of the apparatus of 
the eye is the iris, which is a curtain in the aiiterifflf 
chamber of the eye, perforated with a hole, which is 
capable of being enlarged or diminifhed fo as to admit a 
larger or fmaller ftream of light according to the inten- 
fity of the light. In this provifion, we fee the neceflity of 
the anterior humor of the eye being different from the 
others ; being merely an aqueous ftcretion, while the 
others poffefs a degree of firmnefs, viz. that the iris or 
curtain of the eye, may. move with perfed freedom 
In it- 
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The three humors of -the q’'e are thus fituated, and 
have this geneial charader 

1. The AQUEOUS HUMOR is the anterior humor of 
the eye. It diftends the anterior and pellucid part of 
the eye, fo as to encreafe the fphere of vifion. It is 
perfectly fluid, and of a watery confiftence, that it may 
allow free motion to the iris. 

2. The LENS or ghristaline humor is placed 
immediately behind the perforation in the iris ; which 
perforation is called the pupil. The lens colleds the rays 
of livht like a double convex glafs, fo as to concentrate 
them, and make a.more forcible image on, the bottom of 
the eye. 

3. The VITREOUS HUMOR is behind the lens. It 
diftends the general ball of the eye into a regular 
fphere, that it may move eafily' in "the orbit j and its 
diameter in the axis of the eye is fo proportioned to the 
focal diftance of the lens (affeded alfo in fome degree 
by the other humors), that the image of an objed is 
formed accurately on the furface of the retina ; accord¬ 
ingly, when the coats are cut from the back of the eye, 
the pidure of a luminous objed held before the pupil is 
feen exquifitely minute and- diftind on the bottom pf 
the eye. 

While thefe humors have each its dift,in,d: cha- 
rader, they poffefs in proportion to their ,d^ih:y, ,,dif- 
ferent powers of refrading the rays of light. This ,has 
the ftill farther good effed mf oorreding the aberration 
of the rays and giving the trueft colours, as -Well as 
the mofi corred image of the objed prefented to ^the 
eye. 

If the lucid anterior part of the eye be formed too 
prominent, or if the lens of the eye haye itoo great,a 
degree of convexity, or, laftly, if the hze of the ball 
of the eye, and the diameter of the vitreous hutnpr pm 
the axis of the eyp be unufually great, ;tb^n th^ perfon 
.does not fee .diftindly ; becaufe :the pow^rs-of the hu- 
:inors, in concenti:ating,^he rays p.f light, arottoO:gr-eat, 
.and-the image of the objed is mot aecnfat^ly 
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on the Fetina, but before it. 



Thus, in fig. 7;, the con. 
vexity of the cornea, 
the lucid anterior part 
of the eye, or the focal 
powers of the lens, 
being too great for the 
length of the axis of 
the eye, the image 
^ is formed at a before 
the rays reach the 
furface of the reti- 
na j and after com¬ 
ing accurately to the 
point, they again be- 
,gin to diverge ; which 
diverging rays, ftrik« 
ing the furface of the 
retina, give the indis- 
tin£t vifion of a near- 
lighted perfon. But 
as this indiftindnefs of 
xdfion proceeds from no opacity, but only the dif- 
proportion of the convexity of the eye to the diameter, 
the defed is correded by the concave glafs, a fig. 8. i 
for, the effed of this glafs being the reverfe of the con¬ 
vex, it caufes the rays to fall upon the furface of the 
eye, fo far diverging from the perpendicular line, 
(which is exemplified in fig. i.), as to corred the too 
great convergence caufed by the convexity of the hu¬ 
mors. But, when a near-fighted perfon has brought the 
object near enough to the eye to fee it diftindly, he fees 
more minutely, and, confequently, more clearly; be- 
caufe he fees the object larger, and as a perfon with a 
common eye does, when affifted with a magnifying glafs 
or convex lens. 

Themear-fighted perfon fees diftant objeds indiftinft- 
ly; and as the eye, in confequence, refts with lefs ac¬ 
curacy upon, the furrounding objeds, the piercing look 
of the eye is dirainifhed, and it has a dulnefs and heavi- 

nefe 
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nefs of afpeci:. Again, the near-figh ted perfon knits 
his eye-brows, and half clofes his eye-lids: This he 
does to change the direction of the rays, and to correct 
the inaccuracy of the image, in a manner which may be 
underftood by the following analogy. If we make a 
card approach a ftream of light palling through the 
window, it will fo attraft the rays of light, as to extend 
the margin of the figure of the circular fpot of light 
upon the wall. In the fame v.^ay, when a llrearn of 
light, proceeding from an objefl; towards the eye, is 
made to pafs through a fmall hole, the circular margin 
of the hole fo attrafts the rays, as to produce the fame 
elFe6: with the concave glafs ; by caufing the rays to 
take a direftion outward, as if proceeding from a nearer 
objeQ:, the image is carried farther back from the lens ; 
and when a near-lighted perfon peers through his jpye- 
lids, it makes the rays impinge accurately upon the 
retina *. 

The elFeQ: of old age, is gradually to reduce the eye 
to a lefs prominent ftate, and, confequently, to bring 
it to the reverfe of the near fighted eye. 

From the decreafe of the humors, and the leflened 
convexity of the cornea, the image, of objeds is not 
formed foon enough to impinge accurately on the retina, 
the rays tend to form the image behind the retina, as we 
fee in fig. 9. 

* Short-fightednefa may be produced by accidents. Once I 
have known it produced by a piece of glafs flicking in the cornea, 
and caufing great inflammation. Dr. Briggs mentions the cafe of an 
old man, who had long ufed fpecSiacles, becoming fuddenly fliort- 
fighted, by catching cold, and he was afterwards enabled to read the 
fmallefl; print without glalTes. In general, however, it is by fotne 
accident, and often not till manhood, that we become fenfible of 
being Ihort-fighted ; and, in this cafe, men are very apt to attribute 
the defect to fome particular occurrence. 
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In this figures we have 
the efFefl: of old age on 
the humors reprefented; 
without the intervention 
of the glafs a, the rays 
'have a direction which 
would form the image at 
foine diftance beyond the 
retina, as at b. But by 
the convex glafs a (which 
is of the nature of the 
common fpedacles for old 
people) the diredion of 
the rays of light is fo 
correded, that the image 
falls accurately on the 
bottom of the eye. 

We underftand, then, whence thefe oppofite defeds 
of fight arife; that, in old people, objeds cannot be 
feen diftindly when near, and, in Ihort-fighted people, 
they cannot be feen diftindly when at a diftance. We 
fee, alfo, why old age correds fliort-fightednefs by gra¬ 
dually reducing the convexity of the eye, enabling the 
perfon to fee objeds farther removed, until, by degrees, 
he comes to fee perfedly at the diftance moft convenient ; 
for the common affairs of life. 

It has been, by fome, thought extremely difficult to 
account for the image appearing to us, as it is in nature, 
ered, fince it is adually figured on the bottom of the 
eye in an inverted pofture; but the terms above and be¬ 
low have no relation to the image in the bottom of the 
eye, but to the pofition of our bodies and the furround¬ 
ing things. When I look to a tall man’s face, I dired 
my eyes upwards ; 1 obferve his fituation, as it relates to 
an ideal area before my eye, or to a fpace in the fphere 
of vifion. 

When an objed approaches towards the eye, the di¬ 
ameter of the pidure on the retina encreafes in the fame 
proportion as the diftance between the eye and the ob¬ 
jed 
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jecl decreafesj and, confequently, it decreafes In the 
fame proportion as the diftance encreafes. But the de¬ 
gree of brightnefs of the pifture of an objedb on the 
retina continues the fame at all diftances, between the 
eye and the objeA, unlefs fome of the rays of light are 
interrupted in their progrefs 5 for, as the advancing ob- 
jed becomes bright, it encreafes doubly in length and 
breadth, or quadruply in furface. The faint appearance 
of remote objefts, therefore, is occafioned by the opa¬ 
city of the atmofphere. 

There is nothing more aftonifliing in the ftrudure of 
the eye, than the fenfibility of the expanded nerve, as 
proved by the extent of the changes or degrees of light 
which illuminate vifible obje8;s; or the great degree of 
light which the eye can bear, and the low degree of 
Kght at which objedlsare vifible. Thus, the proportion 
betwixt the degrees of light illuminating an objed by 
the fun, and by the moon, at any equal altitudes, is 
calculated at 90,000 to i *. Again, by M. de la 
Aire’s calculation, we fee the fail of a wind-mill, fix 
feet in diameter, at the diftance of 4000 toifes. The 
eye being fuppofed to be an inch in diameter, the pic¬ 
ture of this fail, at the bottom of the eye, will be 
of an inch, which is the 666th part of a line, and 
is about the 66th part of a common hair. This gives 
us. an idea of the minutenefs of the ftrudure of the 
optic nerve. 

The pupil of the eye is formed by the central per¬ 
foration in the iris or curtain, which hangs before the 
lens. This body having mufcularity, is moveable ; it 
dilates or contrads the hole or pupil, tranfmitting the rays 
fo as to adapt the diameter of the ftreara of light, dart¬ 
ing into the eye, to the intenfity or degree of light. If 
a body is illuminated but faintly, the pupil is (infenfibly 
to us) enlarged, and a greater quantity of the rays are 
allowed to be tranfmitted to the retina. But as the con¬ 
vexity of the pellucid part of the eye, and the concen- 
powers of the lens, remain the fame, the fize of 


See Smith’s Optics, vol,|i. p. 29. 
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the image IS not altered by this’dilatatlon of the pupil, but 
only the ftrength of the image or piSure in the bottom 
of the eye is encreafed. 

We underhand that the rays of light are refracted, 
when they pafs out of one medium into another of dif¬ 
ferent denfity. — For example, the rays of light are 
refradted towards the perpendicular line, when they 
enter the cornea of the human eye ; but they will be re¬ 
fracted in a very fmall degree in entering the cornea of 
fifli, becaufe the aqueous humor is of the fame denfity 
with the fluid from which the rays of light aretranfmit- 
ted ; accordingly, the cornea of fifties is not promi¬ 
nent : this would limit their fphere of vifion, were not 
the flatnefe of the cornea counteraded by the promi¬ 
nence of the whole eye, and the more anterior fituatioh 
of the chryftalline lens j a large pupil and long diameter 
of the eye we fliall afterwards find to be nece&ry to the 
diftinfl; vifion of fifties*. 

It is natural, on the prefent occafion, to inquire into 
the effeds of the feveral humors of the eye, in pro¬ 
ducing in thofe who are fhort-fighted, the obfcurity 
arifing from the double appearance of fmall and fliining 
points. . This is prettily explained by Turin, upon Sir 
Ifaac Newton’s principle, concerning the fits of eafy 
Tefra^ion and refledion of light. 

. The horns of the new moon, or the top of a diflant 
fpire, or the lines upon the face of a clock, appear 
double or tripple, and fometimes much more multiplied, 
to a fliort-fighted perfon. The fame appearance will 
be given when an objed is held tod near the eye, for 
perfed vifion. If the light is feen through a narrow flit 
in a board, and the board is brought nearer to the eye 

* Neither fifh out of water, nor other animals within water, can 
fee any objed diftindly. Divers fee objeiis as an old man would do 
through a veiy concave glafs put near to the eye; and it has been 
found, that the convexity of fpectacles for divers in the fea muft be 
that of a double .convex glafs, equal on both fides to the convexity of 
the cornea. The neceffify of this is plain ; the aqueous humor of the 
•eye being of the fame denfity with the water, there is no refraction 
of the rays in pafEng from the water into the eye, and this deficiency 
muft be fupplied. 
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than the point of diftind vifion, the aperture will appear 
double, or as two luminous lines, with a dark line 
between them ; and as the diftance is varied, two, 
three, four, or five dark and luminous lines will be 
obferved. There are many fuch deceptions in viewing 
luminous bodies; all of them proceed from the fame 
caufe, which is this : — Before Sir Ifaac Newton's phU 
lofophy was acknowledged, it was the received opinion, 
that light was reflected from the furface of bodies by 
its impinging againft their folid parts, and rebounding 
from them like a tennis-ball when ftruck againft a hard 
and refilling furface : further, as they faw that part of 
the rays of light were in glafs refle^ed, and the reft 
tranfmitted, they conceived that part entered the pores 
of the glafs and part impinged upon its folid parts. 
But this does not account for the refra£lions which 
take place when the rays have pafled the glafs, and aro 
about to be tranfmitted into the air, they cannot find 
folid parts to ftrike againft in entering the air, for the 
refradion of the light is greater in palling from the 
glafs into the air, than from the air into the glafs ; and 
if water be placed behind the glafs, the refraQ:ion of 
rays palling out from the glafs is not encreafed but di- 
minilhed, by this fubftitute for the rarer medium of the 
air. Again, when two glafles touch each other, no 
refraQ:ion is made in rays palling from the one into the 
other. To explain this. Sir Ifaac Newton taught, 
that in the progrefs of rays of light, there is an alter¬ 
nation of fits of eafy tranfition or refleiStion; or, in 
other words, that there is a change of difpofition in 
the rays, to be either tranfmitted by refradion, or to 
be refleded by the furface of a tranfparent medium. 
Jurin illuftrates this opinion, and its application to ouF 
prefent purpofe, in this manner* 
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Suppofe that' a b E), 
and E D F, are mediums 
of different denfity, and 
that their furfaces are in¬ 
terfered by the line b d ; 
again, let a be a pencil 
of rays, which, iffuing 
from this point falls upon 
B 5 D, as the refrading 
furface b a d is convex, 
and no two points of it, 
from a to d, are equally 
diftant from the fource of 
the rays a ; and, as the 
rays of light, in their 
progrefs, alter alternately 
from the fit of refradioii 
to the fit of refledion, 
they mull be in part re- 
fraded to the focus f, and 
refleded in the diredion 
of the dotted lines c e. 

Thus, if the ray A/s: hap¬ 
pens to be in difpofition 
fo pafs through the medium b d f, it will pafs on to¬ 
wards the point F. If the next ray a 3 fhould be in no 
fit to be tranfmitted, becaufe, being in a degree farther 
advanced from its fource a, it has changed to the fit of 
refledion, then it will not be refraded towards the 
focus F, but refleded o-ff towards c ; but, again, the ray 
A D being advanced farther from its fource, it will im¬ 
pinge upon the furface b d, during its difpofition 
to refra&on, and will concentrate its beams at f i and 
fo with all the others, alternately refleded and refraded. 

The confequence of this obftrudion to the equal 
refradion of light, is, that the image formed at f is 
feeble ; but ftill it is diftind and perfed ; becaufe the 
tranfmitted rays are regularly concentrated, and form 
the proper focus. But if the converging rays fhould 
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be received upon a plain before they arrive at the focus 
F, the reflected rays of light will have left fpaces dark 
where they would have fallen by refradion, and, con- 
fequently, diftind luminous circles will be thrown on 
thepkin ; again, if the plain furface be oppofed to the 
rays, after they have formed their focus, and are again 
difperfing after having crolTed, the fame unequal effed 
of light and dark circles will be thrown on it; though 
now, the rays of the right fide of the pencil s d f, will ' 
form the left of the pencil p g h. 

How the changeable 


date of the rays pro¬ 
duces the indiftiiidnefs 
of the near-lighted eye, 
may be underdood from 
this (ii.) diagram.— 
When the rays a llrike 
the convex furface of 
the cornea, part of them 
will be refleded from 
the furface of the cornea, 
in the diredion of the 
lines B B, when, they 
^ill confequently ftrike 
ipon the convex furface 
of the lens in luminous 
rings, thefe rings will’be 
ftill farther multiplied and 
diminilhed in diameter, 
in being in part tranfmit- 
ted, in part refleded, from the furface of the lens r, and 
vitreous humor e> Jj. Thefe effeds of the alternate difpo- 
fition of the rays for tranfmiffion and refledion would 
not be perceptible, did the converging powers of the 
cornea and lens bring the focus of the rays exadly to 
the furface of the retina ; but as the focus is formed at 
E, fome way before the retina, the rays have decuflated 
and fpread out again before they form the image upon 
the bottom of the eye. Inftead, therefore, of forming 
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an accurate image, they are fpread out into concentric 
circles ; or in a lefler degree, the perfon experiences a 
confufed outline of the objed, which becomes fur. 
rounded with feveral rings or falfe outlines *. 



CHAP. II. 

OF THE COATS OF THE EYE. 


S PEAKING generally, and without confidering the mi¬ 
nuter divifions of anatomifts, we may fay, that there 
are three proper coats of the eye, viz. the sclerotic 
COAT, giving ftrength ; the choroid coat, being the 
vehicle of the chief vafcular ftrufture of the eye; and 
the RETINA, or expanded nerve, being the organ itfelf. 
Thefe are the proper coats of the eye ; but there are 
others which may be called the partial or accelTory coats, 
being thofe which do not completely furround the eye, 
viz. the ALBUGINEA and coNjUNciTVAf. There are 
others, hill, which are called capfular coats ; and thefe 
are the tranfparent tunics which immediately furround 
the humors, as the capfule of the lens and pellucid 
membrane of the vitreous humor. 

Although many of thefe coats may be capable of 
being divided by the art of the anatomift, either by the 
knife, by inje£tions, which form extravafation between 
their layers, by maceration, or by the chemical aftion 
of fluids; yet it is better, in a general enumeration, to 
take a natural divifion and chara^er, than to enumerate 
their feveral lamina. 

* By Jits of tafy tratifithrii it was not meant by Sir Ifaac Newton 
that the rays mult ncceflarily be tranfmitted through every pellucid 
medium, and at any obliquity of incidence, but only that the ray 
was more eafily tranfmitted, and more difficultly refle«Slcd ; nor waJ 
it meant that, during its of eafy reJleSion, it was abfolutely inca¬ 
pable of being tianjmilted, but only more readily reflected than 
tranfnnitted. 

t CoU mbier, Sandifort Thef. Dificrt. 
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OF THE SCLEROTIC COAT. 

The fclerotic coat is fo called from its hardnefs *. 
The fclerotica and cornea are often eonfidered as one 
continued coat invefting the eye ; hence they fay, the 
opaque and the lucid cornea. But, although thefe 
parts are aftually in union, yet as they are really of fo 
very different a nature, we muff confider them apart, 
and treat at prefent only of the opaque white fclerotic 
coat. ' 

The fclerotic coat is a ftrong, firm, and white mem¬ 
brane, confining of larneils firmly attached and inter¬ 
woven, and not capable of being regularly feparated by 
maceration ; it has the denfenefs of tannM leather. In 
firmnefs, whitenefs, opacity, and the little appearance of 
vafcularity, it more refembles the dura mater than any 
other membrane of the body. 

In adults, the fclerotic coat is ftronger and firmer, 
comparatiyely, than in the foetus ; the cornea lefs fo. 
On the outer furface, it has (towards the orbit;) a loofe 
cellular membrane attached to it, which allows the mo¬ 
tion of the eye-ball. Upon the fore part it is'invefted 
by the tunica albuginea or tendinea. Upon its inner 
furface, it has a loofe and foft membrane which con- 
nefts it with the choroid coat. 

In birds, and the tortoife, the pofterior part of the 
fclerotic coat is thin; the fore part of it is fplit into 
laminae, betwixt which there are interpofed;thin plates 
of bonet, while in fifties it is in part cartilaginous 
but thin and tranfparent, fo that there appears a very 
beautiful fpotted coat beneath it. There are alfo feen 
in the fclerotic of fifties, little white granules like 
glands. 

The vagina of the optic nerve can be feparated into 
two laminse § ; the outer one is obferved to uniteinti- 

■* Dura feu fclerotica ; Vefalios, Ruyfch, &c. • 

t Cuvier, vol. i. p,387. 

i Morgagni Epift. An. svi. 40, Cuvier, 38S. 

$ Ruyfch, Zinn. 
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mately with the outer part of the fclerotic coat, while 
the inner lamina of the vagina is contiguous with its 
inner furface. The pia mater, too, fays Zinn, when 
it has pierced the foramen in the fclerotic coat, alongft 
with the fubftance of the nerve, expands upon the 
inner furface of this coat, and extends even to the cor- 
nea, and forms one of its intimate laminse. This muft 
be only that part of the pia mater which invefts the 
optic nerve, or, more ftriftly fpeaking, that membrane 
which ftands in the fame relation to the nerve that the 
arachnoid coat does to the brain; for the membrane, 
which finks into intimate union with the nerve, accom. 
panics it even in forming the retina*. 

The fclerotic coat is the great fupport of the glo¬ 
bular figure of the eye; it defends the more delicate 
internal ftrufture from flighter injuries, by its ftrength; 
and from the progrefs of inflammation, by being of a 
llruQ:ure but little vafcular, and not prone to difeafe 
That inflammation which we fee to be fo frequent in the 
eye, is not in the fclerotica, but in the adventitious coat, 
the conjunSiva. But in proportion as the fclerotic 
coat refills prelTure and the progrefs of difeafe from 
without, it refills the fweliing of the parts within 
when they become difeafed, and gives the greateft 
torture. 

* It may be well, in this place, to detail at once the opinions of 
the chief fupporter of that fcheme of the coats of the eye, which 
derives them all from the invefting membranes of the brain and optic 
nerve. M. le Cat, in h.h Traite des Sens, defcribes them thus:_— 
When the optic nerve has entered the orbit, the dura mater which 
furrounds it, fplits into two lanainse ; the external one attaches to the 
orbit, and forms the periofteum, the other forms the vagina of the 
nerve. In the angle formed by thefe, the mufcles of the eye arife. 
This continued fheath of the nerve, (he continues,) expands into the 
globe of the eye, as the mafs of glafs is blown into a bottle. The 
dura mater of the nerve is expanded into the cornea (viz. fclerotica}- 
The fecond envelope, or pia mater, forms two laminae : the onC 
is applied to the fclerotic coat, and the other forms the choroid coat. 
The choroid coat divides anteriorly, and forms the iris and ciliary 
proceffes. The internal medullary part of the optic nerve forms the 
retina. Finally, “ L’oeil eft tres evidemment I’extremite nerveufe 
“epanouie boiirfouflee en bouton creux & plein de liqueurs.” P-IS^* 
See aKo Bonn Sandifort Thefaur. de continuatione membranac. 
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Of what importance the entirenefs of the coats, and 
the uniform refiftance of the humors of the eye is to 
the healthy ftate of the organ, will be afterwards ex¬ 
amined, 

OF THE CORNEA. 

The cornea is fo called, from being firm, tranfparenf, 
and compofed of lamina*. It is the pellucid circle 
on the fore part of the eye, which feems variegated 
with colours ; though this is a deception, owing to its 
perfed tranfparency. The circle of the cornea is, how¬ 
ever, far from being regular ; its margin is flat towards 
the nofe. 

The cornea confifts of laminge; betwixt which, there 
is interpofed a cellular fubftance, filled with a perfeftly 
pellucid fluid f. Thefe cells feem, like the common 
cellular membrane of the body, to have a free commu¬ 
nication with each other, fo that the fluid freely exudes, 
and as quickly is imbibed by maceration. The fullnefs 
of the cornea, with the perfedl tranfparency of - the 
fluid, gives ^ brilliancy to the eye, and is a fign of 
health ; the reverfe dims the eye, and with the fallen 
features, accompanies ill health. Steno obferved, and 
Petit confirmed, the faQ: that the pores on the fur- 
face of the cornea exuded the fluid which fills the cells 
of the cornea ; and that, after the furface was carefully 
dried by preflTure, the moifture might be feen to form in 
drops upon the furface. The. moifture can be thus 
forced out from the pores of either furface of the cor¬ 
nea §. This moifture becomes dull and claray on the 
approach of death, and forms fometimes a pelicle 
over the cornea. The laxity with which the laminse of 
the cornea are eonnefl;ed, may be, in feme meafure, 
demonttrated, by taking it betwixt the finger and 
thumb ; we (hall then fiqd^ that the layers can be made 
to glide very freely on each other. In the foetus, and 

*« Cornu modo dura, & cornu Inftarin laminas dividiradique 
** poteft.” Veffalius. 

\ Subftantia fpongipfa Valfalvsc. 

j See aifu Hovius, p.^2. § Zina. 
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in young children, the cornea is of great thicknefs, 
and refifts the point of the lancet or fciffars. This 
refinance in the foetus proceeds from a great de- 
gree of toughnefs, while, in the adult, the furface 
of the cornea is fo hard, that I have often feen the 
point of the knife, in extrading the catarad, bend 
upon it. This turning of the elaftic point of the knife is 
very apt to give a wrong diredion to the incifion; and, 
indeed, this ocurred to me in my firfl: operation. 

There is a pelicie, or exceedingly thin coat, which, 
by maceration, can be taken off from the furface of the 
cornea. This is generally underftood to be the con- 
jundiva continued over it. But I cannot help expref- 
fing myfelf as averfe to the ideas of thofe anatomifts who 
confider every membrane, which can be traced from 
another by diffedion, as either derived from it, or in 
any way allied to it. This can furely ferve no ufeful 
purpofe, if, as here, the membranes differ in their ufe; 
are changed in their appearance j and have no fimilarity 
in ftruduroj fundion, or difeafes. 

The membrane in fifhes, analogous to the adnata; 
lies loofe over the cornea ; and, in ferpents, it is thrown 
off from the cornea, with the fcales of the body, and re¬ 
mains attached to the caft (kin of the head; and in th^ 
fcetus calf, I have forced the blood in the veffels of the 
conjundiva into veffels pafling over the furface of the 
. cornea. . 

By maceration, I have found, raifed in the fluid, a 
very delicate and tranfparent membrane from the inner 
furface of the cornea*; and. after long continued foaking, 
the whole cornea can be taken out of the fclerotic coat, 
like an optician's glafs from its frame. 

The cornea poffeffes great fenfibility; although much 
of the pain, from hard bodies flying into the eye, is to 
be attributed to the motion of the eyelids, and the great 
fenfibility with which they are endued. When a fplinter 
of glafs or metal ftrikes and fticks in the cornea, inflam- 

* This, vrithin thefe two years, has been claimed a's a difcovery. I 
fear that this mutt be conlid^ed as the capfule of the aq^uecus humor,- 
long iince defcribed. 
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mation is excited ; in confequence of this, veffels carry¬ 
ing red blood ftrike into it, or flioot over its furface in. 
a new film of membrane *, Petit thought he obferved 
firft in a negroe, and afterwards in a variety of in fiances 
red lines in the cornea; which he conceived to be the 
anafiamofing of veffels. There are, befides, fays he, 
many circumftances which argue that there are blood- 
veffels in the cornea. When the eye receives a ftroke, 
there is often blood effufed in its fubftance; abfceffes, 
alfo, are found within it, and phlyfliaense on its furface; 
and in great inflammation of the eye, the cornea appears 
red; which, hefuppofed, muftbe produced by the fame 
caufe which makes the albuginea red, viz. the enlarge¬ 
ment of its veffels, and the circulation of red blood. But 
we muft not imagine, he continues, that, in the natural 
ftate, red blood circulates in the cornea; for the veffels 
are not to be feen with the microfcope; nor are they 
penetrated by injeftion; nor do they appear in the foetus; 
nor, when little abfceffes are formed in the cornea; but 
only when violence has been done by a ftroke upon the 
eye. In an eye in which the tunica conjundiva was moll 
minutely injeded, as well as the internal veffels of the 
eye, I had refolved carefully to examine the ftrudure 
of the cornea ; and after a long maceration, in which it 
had greatly fwelled, I obferved a fet of veffels totally 
diftind from the extremities of the minute blood-yeffels. 
The minute blood-veffels which were injeded, ftopt 
abruptly on the margin of the cornea. But thefe I now 
mention are particular; they are in great profufion, 
large, and perfedly pellucid; they are large towards the 
middle of the cornea, and diminifti towards the margin. 
Their free communication formed a net-work deep in 
in the thickened fubftance of the cornea. The fize, 
perfed pellucidnefs, and intimate connedion of thefe 
veffels, might perhaps incline one to call this a cellular 
ftrudure. 

* I have found the fpark from iron, in blaclcfmiths and mafons, 
buried in the cornea for feveral days (fome authors fay months), with¬ 
out exciting pain or much inconvenience. I have alfo more than 
once picked a little black Hough from the cornea, millaking it for a 
piece of Iren, when it was only the confequence of the injury. 

Mr- 
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Mr. Home * * * § fays, that an irritation on the edge of 
the cornea, and which includes the tunica conjun^iva, 
will produce greater inflammation, and more quickly, 
than a ftronger excitement would produce on the centre 
of the cornea. This remark is probably from obferva- 
tion ; but he adds, it is impolTible that the veflels of the 
cornea, which natually carry lymph only, or ferum, 
can be made to carry red blood, unlefs the irritation 
extends- to fome neighbouring part fupplied with red 
blood. This, certainly, is an erroneous idea ; for the 
little opacities which furround . fpiculag flicking in the 
cornea, the ulcerations on its furface, and little abfceffes 
within its layers f, are the effe.d of inflammation of the 
part modified by its peculiar flrudl.ure; and ihefe will all 
take place while the margin of the cornea remains clear, 
and there is no apparent coniiedion of inflammation, or 
of veflels with the conjundiva. 

Velfels attach ,themfelves both to the inner and to the 
outer furface of the cornea ; and when it becomes fpongy 
and vafcular in this way, little can be explained of its 
natural ftrudure. Thus, the pannus and pterygium, are 
membranes which ftretch acrofs and adhere to the cor¬ 
nea, while the iris frequently attache's to its infide. In 
this cafe, the cornea becomes fpongy, thick, and vafcu- 
lar ; and, when cut, there is red blood in it; and in 
ftaphyloma^, the iris is generally attached to the cornea. 
I have a preparation in which the form and charadd 
of the iris is entirely loft j it is extended into a reticu¬ 
lated membrane which lines the furface of the extended 
Cornea. 

* Phllof- Tranf. 1797, p.20. 

+ Vrz. Onyx unguis, an abfcefs between the laminae of the cornea, 
■from a fuppofed refemblance to the figure of a nail paired from the 
finger. 

Pterygium, isadifeafe of the conjundtiva, but which refembles 
a membrane extended over the cornea from the canthus. Pannus, 
is a difeafe of the fame kind, but covering the cornea as with a white 
opaque membrane. 

§ St.'^phylomA, UVEA, viz. a protrufion and opacity of the 
•cornea ; which, from the lofs of tranfparency and the general ap- 
•pearance of the tumor, is fuppofed- to refemblc a grape. 
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OF THE CHOROID COAT. 

The choroid is the vafcular tunic of the eye; it is fo 
called from its refemblance to one of the membranes of 
the fecundines. It is the middle coat of the eye, lying 
betwixt the fclerotic coat and retina, Inje'^ions fliow it 
to confift of two layers of cellular tiflue; and it has upon 
its inner furface a pigment, which being fometimes firm, 
might be taken for a membrane. It was Ruyfch who 
obferved this divifion of the choroid coat into two lami¬ 
na 5 and the inner one his fon called the tunica Ruyfch* 
iana: but of thefe hereafter. 

Thofe anatomifts who fuppofed the fclerotic coat to be 
the produftion of the dura mater, naturally concluded, 
that the choroid coat was derived from the pia mater j 
and as Ruyfch found it to be divible into two lamina, 
fo Sladius found the pia mater to confift of two mem¬ 
branes. It followed, that the one lamina of the choroid 
coat was the continuation of the tunica arachnoides, and 
and the other of the pia mater; but this account of 
thefe membranes has no fupport from obfervation. Be¬ 
twixt the pia mater and choroid coat there is no refera- 
blance; the latter we fhall find loaded with veflels: but 
thefe veflels are peculiar, and minifter toa fecreting fur- 
face. The pia mater in the brain, and optic nerve, is in 
ftrifl: union with the fubftance of the brain, and fupports 
and nouriflies it; but the choroid coat has no connection 
with the retina or expanded nerve. 

There can be no better mark of diftin£tion between 
membranes than their degree of vafcularity, and parti¬ 
cularly in the manner of the diftribution of their veffels. 
The choroid coat is moft particular in the diftribution of 
its arteries and veins. The great arterial vafcularity of 
the choroid coat is to be feen only after a very minute 
injection, and the venous vafcularity after artificial or 
accidental infardion of the blood, or by a fuccefsful 
injedion from the fuperior cava * ; although the very 
|reat vafcularity of this coat was known to our oldeft 

* An obfervation of Walter, certainly correft. 

YOL, III. D writers. 
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writers, yet the appearance of thefe veflels, when empty, 
has deceived many. Morgagni* and Maitre-jean have 
defcribed fibres which they affirm to be diftind from the 
veffels, but which prove to be, in fad, the appearance 
prefented by the collapfed veffels. 

The great peculiarity of the choroid coat, is its being 
a fecreting membrane; by which I mean, that the pig. 
mentum nigrum which is applied to the medullary la¬ 
mina of the retina being a fecretion, the choroid coat 
has neceffarily that peculiar ftrudure of veffels which 
belongs to the fecreting membranes. This ftrudure has 
enabled anatomifts to tear it into laminae. For that 
part of the choroid coat next the fclerotic coat, is merely 
a vehicle of veffels and nerves, and is a tiffue of them 
conneded by very fine cellular membranes. The inter, 
nal part, again, is organized into a fecreting furface, and 
is the tunica Ruyfchianaf. I conceive, that the divifioii 
into the choroid coat, and tunica Ruyfchiana, is warranted 
from the nature of the membrane, as the divifions of the 
coats of the inteftines are 

Morgagni fays, that from his earlieft youth, he had 
many proofs that the choroid coat was not fingle in 
brutes; he afferts, alfo, that Francifcus Sylvius and 
Guenellonius had deraonftrated the double larainm of this 
membrane before Ruyfch§. Certain it is, that Ruyfch 
was not fo fortunate in afcribing a ufe to this tunica 
Ruyfchiana. He fuppofed that it gave ftrength to the 
choroid coat, and, by bringing a greater afflux of arterial 
blood, fupplied the neceffary heat to the otherwife cold 
humors Ij. 

Tapetum. — The internal furface of the choroid 
coat has been long called tapetum, from its villous or 

* Morg. Epift. Anat. xvii. 2. f Ruyfch. Epift. Anat. xiii. 

■j: Ablini Annot. Acad. lib. vli. cap. iv. 

^ MorgagniEpift. Anat. xvii. 3. 

}j Quod ad ufum tunicse Ruyfchianse attinet crediderim hanc tuni- 
eatn inter eeteros ufus effe deftinatam, non folum ad robur clioroides. 
■verum etiam ut a fanguinis arteriofi majori copia requefitus calor tribus 
humoribiis natura frigidis'conciliaretur. Ruyf. Refponf, ad Chrift. 
Wedelium, p.14. 
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fleecy appearance, when feen through the microfcope. 
This furface in the adult is of a brown colour; in very 
young fubjeds it is red and bloody; and, when mU 
mutely injeded, it is like fcarlet cloth. It is by this vaf- 
cular furface or tapetum that the black pigment, which 
is laid under the expanded retina in the human eye, is 
fecreted. 

The PiGMENTUM NIGRUM. —^The pigmentum nigrum 
is the black or deep brown mucous fubftance which lies 
between the choroid coat and retina. It is of a nature 
to be waflied away with a little water and a foft pencil*. 
This brown taint pervades the whole texture of the cho^ 
roid coat. This matter is in immediate contad with the 
medullary pulp of the optic nerve. Its ufe is apparently 
to ftifle the rays of light after they have impinged on the 
fenfible furface of the retina; or we know that black- 
nefs is owing to the abforption of the light, as whitenefs 
and colour is the refledion of it from the furface of bo¬ 
dies. The dark colour of the fecreted pigment of the cho¬ 
roid coat is, in fome meafure, peculiar to thofe animals 
which fee in the brighteft light of day; but is wanting, 
or of a bright refleding green or filvery whitenefs, in 
fueh as prowl by night. The natural conclulion, there¬ 
fore, is, that the pigmentum nigrum fubdues the intenfity 
of the imprefiion, while the refleding colours of the fur¬ 
face in animals which fee in the night, Jflrengthens the 
effed of the light on the furface of the retina, by repel¬ 
ling it. As filhes have the other proviflons for feeing 
in an obfcure light, they have alfo this of the refleding 

* I cannot conceive how this matter fliould be confounded with the 
tapetum or tapis, which, as the name implies, is the villous furface of 
the choroid coat. Tapetum is, properly, cloth wrought with various 
colours ; and the analogy was firft ufed by the French Academicians, 
in their account of the diffeftion of a lionefs. “ The membrane 
which is put into the bottom of the eye, and laid on the choroides, 
which we call the tapetum, was of an Ifabella colour, intermixed 
with a greenifti blue. It was cafily feparable from the choroides, 
which remained entire, with its ordinary thicknefs, after that 
“ we had taken away the membrane which forms the tapetum.’* 
The, explanation of this, I fuppofe, will be found in Morg, Epift, 
An, xvii. 3. 
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furface of the tapetum: as it is a fecretion of the villous 
furface of the choroid, we fee why it becomes fomewhat 
deficient in old men, and fometimes wanting in the de¬ 
generate varieties of animals; when entirely deficient, 
the blood circulating in the velfels of the choroid coat 
giv^s a lurid rednefs to the reflexions from the bottom 
of the eye*. 

Finally, in regard to the choroid coat, we have to 
underftand that it confifts of two lamina: the outer, 
and that which is next to the Sclerotic coat, being the 
proper choroid ; the internal lamina, the tunica Ruyfch- 
iana: that on the furface of the tunica Ruyfchiana, there 
is a pile or fleece, which is called tapetum: and taftly, 
that the fecretion of this inner furface is a pigment, 
which, in the human eye, has the appropriate name of 
pigmentum nigrum; but, in many animals, it is of a 
filver, golden, or Ifabella colour; though in my appre- 
henfion, the colour, in all thefe varieties, depends ftill 
upon a peculiar fqcreted matter. 

®F THE CILIARY PROCESSES. 

The ciliary proceflfes are formed of the anterior mar¬ 
gin of the choroid coat; they give the appearance as if 
the choroid coat, at the anterior part, were folded inward 
to the margin of the chriftalline lens; and, as if, to ac¬ 
commodate it to this hidden inflexion, it had been plated, 
and not regularly contraXed; at leaft, this is much the 
appearance of the circle of ciliary procefles, when, after 
cutting acrofs the eye, we look from behind upon the 
lens in its natural fituation. In this view, we find the 
pigmentum nigrum of the choroid coat continued over 
the ciliary procefles, which gives to them the appearance 
of the regular plicae of the choroid coat, converging to 

* As the pigmentum nigrum is a fecretion, we fliall not be fur^ 
prized to find it become deficient in the commencement of fome diC? 
eafes of the eye. This is known by the polfibility of feeing to the bot¬ 
tom of the eye: that is, the choroid coat becomes a reflefting furface,. 
and throws out the beams like a cat’s eye. See Med. Obfer. and 
Enquiries, vol.iii. p.ia4. 
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the edge of the lens, and forming altogether a ‘dilk 
round it. 

When the black paint on the ciliary proceffes is a lit¬ 
tle waflied away, and when we attentively examine this 
part, we find the ciliary proceffes to be adually little ob¬ 
long plicas, which gradually arife from the choroid coat 
at the angle of its inflexion, and terminate abruptly, 
approximating, but not attached, to the margin of the 
lens. When the paint is waflied entirely away, the whole 
circle of thefe proceffes appears evidently to be the con¬ 
tinued choroid coat. 

When not injeded, the ciliary proceffes are pale and 
loofe; but when minutely injeded, they take a perfed 
fcarlet colour: they refemble, in their uninjeded ftate, 
the valvular-like doublings of the vilous coat of the 
ftomach and inteftines. Before the choroid coat is in- 
fleded towards the lens, in the form of ciliary proceffes, 
it forms a firm adhefion to the Cclerotic coat- near the 
circular margin of the cornea, and at the fame time is 
united firmly to the root of the iris. From this, the pro¬ 
ceffes tend inward, and a little backwards j and are, at 
their external extremities, detached from the iris; nor 
are they attached to the margin of the . lens, but are- loofe 
and floating. 

When the vitreous humor and lens fall out from the 
anterior fegment of the eye, we find that the plicae or 
ciliary proceffes have left their impreflion on the ante,- 
rior furface of the vitreous humor, and alfo on the in¬ 
termediate expanfion of the retina which extends before 
the membrane of the vitreous humor. This circular 
impreflion of the ciliary proceffes is called by Haller, 
ftriae retina fubjedae ligamento ciliari *. I have called 
this impreflion halo signatus, becaufe it is formed of 
a circle of radiations, formed by the impreflion of the 
ciliary proceffes, and is not peculiar to the retina, but 
the retina again makes its impreflion on the membrane 
of the vitreous humor. The furrows and doublings of 
the anterior part of the retina, formed by the impreffiox^ 
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of the ciliary procefles, Dr. Monro has called the cili. 
ary procefles of the retina; but, for my part, I think 
this a term likely to confound and miflead a ftudent; 
and we might as well fpeak of the ciliary procefles of 
the vitreous humor, or of the membrane of the vitreous 
humor, fince they alfo take the imprefllon of the ciliary 
procefles * * * § . 

When the vitreous humor and lens are taken out of 
the coats, we fee alfo that the ciliary procefles have left 
the (lain of the fuliginous paint This it is neceffary 
to remark, fince I have feen fludents confound this mark 
with the ciliary procefles themfelves. The ciliary pro- 
cefTes are of a moft elegant vafcular flrufture. Their 
contorted arteries are beautifully reprefented in Zinn’s 
figure. He traces them-from the extreme branches of 
the choroid coat; but, of their veins, he fays nothing 
further than that-they are continued from the branches 
of the vafa vorticofa, or veins of the choroid coat. The 
points of the ciliary procelTes are not attached to the lens, 
but float loofe in the poflerior chamber of the aqueous 
humor |; but at a little diftance from their points they 
adhere to the retina, where it is continued over the an¬ 
terior part of the vitreous humor. Through this attach¬ 
ment only are they conneded with the lens; for, as we 
fhall find prefently, the retina (as a membrane, but not 
as the fenfible retina) is continued over the chriftalline 
lens §. 

* Winflow ufes the term fulci ciliares, for the ImprefEon on the 
vitreous humor. Zinn calls this corona ciliaris^ after Camper: he- 
defcribes them well, p-7;. 

See Morgagni Epift. Anat. xvii. n. 13. and Ruyfch alfo, ** Non- 
nulli pro procelTu ciliari agnofcunt puUas pigmenti nigri rdiquias, 
membranulsc tenuiffimse humoris chriftallini & •vitrei, & quali fibres 
mentientes, oculo fc. aperto, humoribufque exemptis; has autem nil 
funt nifi avulfae particulae pigmenti nigri.” Rufch. Thef. An. ii. 
Air. J. N° XV. 

' J This was demonftrated in a particular manner by Ruyfch and 
Morgagni- 

§ Zinn and other later writers have entertained the idea, that the 
adhefion of the ciliary procefles to the membranes covering the vitreous 

humor is by a kind of gluing, rather than a union by cellular mem¬ 
brane. See Zinn, p. 75. 
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The clKary procefles, colledively, form a circle round 
the lens, which I call corona ciliaris. This circle form¬ 
ing a perfedly opaque partition, which ftifles all rays that 
might otherwife be tranfmitted by the fide of the lens. 
The corona ciliaris, or ciliary circle, no doubt, ferves 
at the fame time as a connexion between the outer and 
ftrong coats of the eye and the tranfparent coats an,d 
humors j for, it is to be obferved, that, excepting the 
oonnedion which naturally exifts between the optic 
nerve and retina, this flender hold which the ciliary 
proceffes take of the expanded retina, is the only at¬ 
tachment betwixt the humors of the eye and the proper 
coats. ' 

In regard to the names appropriated to this part of the 
eye, there is more confufion than it is poffible to believe. 
It is neceflary to attend to this ambiguous ufe of terms, 
elfe we (hall be in danger of mifunderftanding our beft 
authors. Vefalius considers the whole as a feptum be¬ 
twixt the vitreous and pofterior chamber of the aqueous 
humor; but he feems to find much difficulty in giving 
it an appropriate name *. Fallopius and Morgagni f ufe 
the term corpus ciliare for the -whole circle of the 
proceffes, and in the fame fenfe that I have ventured to 
ufe corona ciliaris. It is a name which conveys the idea 
jieither of the fhape nor of the fubftance of the thing 
meant. Ruyfch makes great confufion by his ufe of 
terms 5 the corona ciliaris, or ciliary body, he calls the 
ligamentum ciliare ; and the lines on the back furface of 
the iris, he calls proceffus ciliaris mufculofus ; or rather, 
he means by this, the ftraight fibres of the iris |. Du- 

* Neque mihi ullum occutrit nomen quod ipfi aptius indam 
“ quam tunics; aut fi voles, interftitii vel fepti inter vltrenm hu“ 

morera & eutp quem albugineum nuncubamus repofitl.” VefaL 
vol.i. p- 558 . 

t Epiil. Anat. xvil. II. 

j Ruyfch has this exprcffion; “ Ligamentum ciliare neutiquaift 
effe confiderandum tanquam mufculum ad pupillse et humon's criftallihi 
motum defhinatum, totumque hoc negocium perfici a proceffu ciliari 
lit et a circulo mufcularl pofterius in confinio pupillae fito.” Thes. 
Anat. ii. xv. See alfo the explanation of fig. iv. of this Thefaurus, 
where we have “ Iris enim ell facies exterior, proceffus lig. ciliari^ 
facies interior. 
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vemey, with Ruyfch and Winllow, following Fallopius, 
calls the corona ciliaris alfo ligamentum ciliare. But the ci¬ 
liary ligament is ufed by others in a widely different fenfe, 
viz. for the circular root of the ciliary body and iris, the 
anulum album cellulofum, or the frenula membranofa 
of Zinn. By Hovius, what I have called halo fignatus, 
is called ligamentum ciliare. In Haller’s fifth figure 
of the eye, this circular root of the ciliary proceffes is 
called orbiculus ciliaris. Maitre-jean, Haller, and others, 
call the whole body, or corona, the ciliary circle. 
M. Ferrein, Lanneau de la Choroide, and M. Lieutaud, 
denominated the ciliary proceffes “ rayons ciliares,” 
and the root of the corona ciliaris and iris, “ plexus 
ciliaris.” 


CHAP. III. 

OF THE IRIS. 

T he iris is the coloured circle which furrounds the 
pupil, and which we fee through the tranfparent 
cornea of the eye. It is a membrane hung before the 
chriftalline lens *. It is as if perforated in the middle 5 
and this hole in the middle of the iris is the pupil; and 
through the pupil only can the rays be tranfmitted to the 
bottom of the eye. When we hear of the dilatation and 
contraction of the pupil, we have to underftand the 
action of the iris, which, by poffefiing the power of con- 

* Wlnflow and Haller, and moll of the old anatomifts, call this 
WEA ; by which they mean to imply that it is part of the choroides. 
See Ophthalmagraphia Authore G. Briggs, Cantab. 1676; butmoft 
©f the modern anatomifts follow Zinn and Lieutaud in calling it iris} 
though Lieutaud and others called the anterior furface only iris, 
while they ftill continued to call this perforated njembrane choroides, 
or uvea. See Lieut, p. 117. Again, others call the pofterior fur- 
face of the iris uvea, from its likenefs to the dark colour of a raifi.n; 
and the word iris is borrovved, I fuppofe from, the varied colours of the 
^how, 
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trading and relaxing, holds a control over the quantity 
of light tranfmitted to the bottom of the eye. For by 
the extenfion of this membrane, the diameter of the 
pupil is diminiflied, and by contradion of the membrane, 
it is dilated. This motion of the iris, and, confequently, 
the fize of the pupil, is conneded with the fenfation of 
of the retina; by which means, in difeafe of internal 
parts of the eye, it is often an index to us of the ftate of 
the nerve, and of the poffibility of giving relief by ope¬ 
ration. 

The iris and corona ciliaris, or ciliary proceffes, are, 
in general, confidered as being the two laminse of the 
choroid coat continued forward and fplit: the internal 
lamina of the choroid forming the corona ciliaris, and 
the outer one forming the iris. The former I was willing 
to conlider as the anterior margin of the choroid coat, 
becaufe it has no diftindion in its ftrudure from that 
coat; but the iris I cannot confider as the continued 
choroid coat; in theplace, becaufe I have found it 
fall out a perfed circle by maceration ',,fecondly, becaUfe 
it has no refemblance in ftrudure to the choroid coat; 
and, chiejly, as by its power of contrading, it ftiows a 
widely different charader from any of the other mem¬ 
branes of the eye. 

The outer furface of this circular membrane gives the 
colour to the eye during life; and from its beautiful and 
variegated colours, it has gained to the whole membrane 
-the name of iris. Haller and Zinn, nearly at the fame 
time, explained the caufe of this coloured iris, which 
had been, till then, fuppoied to be occaftoned by the 
refradion of the light amongft its ftrim and fibres. 

When this membrane is put in water, and examined 
with the microfcope, its anterior furface is feen to be 
covered with minute villi. The fplendid colouring of 
the iris proceeds from the villi; but by beginning pu- 
-trefadion, the fplendid refledion fades, as the brilliant 
furface of the choroid of brutes is loft by keeping. For 
this reafon, I imagine the colour and brilliancy of the iris 
to depend on the fecretion of thefe villi. But the colour 
of the iris depends, in a great meafure, on the black 
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paint upon its pofterior furface fliining through it; and ! 
the black and hazel-coloured iris is owing to the greater 
degree of tranfparency of the iris, which allows the dark 
uvea to ftiine through it. 

The iris is acknowledged to be the moft acutely fen. 
fible part in the body. We have, then, to exped in its 
compofition, ^ mufcular fibres, and to account for its 
acute irritability and fympathy, by a profufion of nerves; 
again, as the power of the mufcular fibre, and the fen- 
fibility of the nerve, are both, in fome meafure, in. 
debted to the circulation of the blood, we may exped 
to find alfo -a profufion of veflels in the iris. In all 
thefe refpeds we ftiall find the iris to be an objed of ad¬ 
miration. 

OF THE MUSCULAR FIBRES OF THE IRIS. 

It is evident from a note, under the head corona cili. 
aris, that Ruyfch had obferved tw^o fets of mufcular 
fibres in the iris; for, under the name of ciliary liga¬ 
ment, he defcribes a fetof radiated fibres which go from, 
the ciliary proceffes towards the circular margin of the 
pupil: he obferved alfo, the circular or orbicular fibres 
which run round the margin of the pupil. Winflow 
fays, that between the two lamins of the uvea (viz. iris) 
we find two thin , planes of fibres, which appear to be 
fiefliy; the fibres of one plane orbicular, and lying 
round the circumference of the pupil, and thofe of the 
other being radiated 5 one extremity of it being fixed to 
the orbicular plane, the other to the great edge of the 
uvea. Zinn defcribes, with much minutenefs, radiated 
fibres (on the anterior furface of the iris), but does not 
confider thefe as mufcular fibres ; and he confeffes, that 
he could not obferve the orbicular mufcle which Maitre- 
jean and Ruyfch had painted. Even in owls and other 
creatures having a ftrong iris, he could not difcover an 
orbicular mufcle ; nor were Haller and Morgagni more 
fuccefsful in this inveftigation *. Wrifberg alfo affirms, 

*, See Zinn, p. 89 and 90. Morgagni Epift. Anat. xvli. § 4. 
Halier and Ferrein attribute the motion of the iris to an afflux of hu- 
jnors in its veflels. 
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that no mufcular fibres could be feen In the iris of the 
ox. Dr. Monro, on the other hand, adheres to the 
opinion of the mufcularity of the iris: he defcribes mi¬ 
nutely both the radiated and fphinder fibres. Wrifberg 
and others have thought they found fufficient proof 
againft the mufcularity of the iris, in the fad of its not 
contrading when the light falls upon its furface. To 
this Dr. Monro anfwers, that the colour or paint upon 
the iris rauft, like a cuticle, prevent the light from irri¬ 
tating the iris, I cannot think that this circumftance 
Ihould prevent the excitement of the iris. The retina is 
in a peculiar manner fufceptible of the impreflion of 
light 5 but we cannot wonder that light ftiould not ftimu- 
late a mufcle to contraction, when we have every proof 
that it has no effed on the moft delicate expanded nerve 
of the other fenfes. 

That the iris is to be aSeded only through the fenfa- 
tion of the retina, or perhaps rather the efed commu^ 
nicated to the fenforium, we have fufficient proof. I 
have, in couching, repeatedly rubbed the fide of the 
needle againft the iris without exciting .any motion in it: 

I have feen it pricked flightly by the needle without its 
(bowing any fign of being irritated ; nay, what was too 
a convincing proof, I have feen it cut by falling before 
the knife in extrading the catarad. In this laft inftance, 
far from being ftimulated to contradion, it hung re¬ 
laxed 

It is evident, then, that no common ftimulus, imme¬ 
diately applied to the iris, has any fenfible effed in ex¬ 
citing it to contradion ; and that it is fubjed only, in a 
fecondary way, to the degree of intenfity of light ad¬ 
mitted to the retina. The movement of the iris is in 
general involuntary j but terror and hidden fright affed 

* This fa A deftroys the hypothefis of M. Mery, of the Royal Acad, 
of Sciences, that the ftraight fibres of the iris are little cavernous bo¬ 
dies, and that the aftion of the light upon the retina fwelled and elon¬ 
gated them fo as to caufe the diminution of the fize of the pupil: for 
by this cut, they muft have fallen from their ereSed Hate, and con¬ 
tracted fo as to have dilated the pupil. See Acad. Roy. de Sc. 1704, 
^ m . p . 261. 

it.. 
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it. In fome animals, particularly in the parrot, it is a 
voluntary mufcle *. As an objeQ, upon which we look, 
approaches the eye, the pupil contrafts, which is an 
effe£t of the increafing intenfity of the light reflefted 
from -the objed ; for, as the objed advances, it fills a 
greater fpace in the fphere of vifion, and of courfe more 
rays flow from it into the eye. 

Nerves of the iris. — The iris is fupplied with 
nerves in great profufion. They are derived from the 
long ciliary nerves which run forward betwixt the cornea 
and choroid coat towards the common root of the coro¬ 
na ciliaris and the iris. They there divide, and are feen 
to pafs in numerous branches into the fubflance of the 
iris. In the fubflance of the iris, the branches of the 
nerves, from their extreme minutenefs, are foon loft 
amongft its pale fibres. 

Blood vessels of the iris, —I have had prepa¬ 
rations which fliowed fo great a degree of vafcularity in 
the iris, that I was ready to believe its adion to be pro¬ 
duced entirely by a vafcular ftrudure; but when, on 
other occafions, my admiration was excited by the pro- 
fufion of nerves, and I was led to obferve that in the 
former inflances they had been obfcured by the injedion, 
I could not but allow that the mufcular fibres might have 
been obfcured as the nerves were. 

T ere are four arteries fent to the iris: two long 
ciliary arteries which take a long courfe on the. outfide 
of the choroid coat, and two lefler and anterior arteries 
which pierce the ligaraentum ciliare from without. Thefs 
arteries approach the root of the iris at four oppofite 
points, and branching widely form a vafcular circle round 
the root of the iris, viz. the larger circle of the iris. 
From this circle branches pafs off, which run with a fer- 
pentine courfe, converging to the edge of the iris; here 

* When a cat is roufed to attention, as by the fcratching of a moufe, 
it dilates the pupil, which allows a ftronger impreffion on the bottom 
of the eye; nay, whenever pufs ftruggles violently to get Ibofe, the 
pupil dilates, which may fufSciently account for M, Mery’s cat having 
her pupil dilated when he plunged her under the water. See Acad. 
Roy. dcs Sc. 1704, mens. 261. 
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they again throw out inofculating branches^ ^vhich form 
a circle furrounding the pupil, but at fome little diftanee 
from the edge of the iris —this is the lelfer circle of the 
ins. From this lelTer circle there again proceed minute 
branches towards the edge of the iris 

The VEINS, which intermingle their branches with 
thefe arteries, pafs fome of them into the vafa vorticofa 
of the choroid coat, and others take a long courfe be¬ 
twixt the choroid and fclerotic coat, accompanying the 
ciliary nerves, whilft fome branches pierce the fclerotic 
coat at the root of the iris, and become fuperficial upon 
the fore part of the eye. 


CHAP. IV. 

PRACTICAL REMARKS DEDUCED FROM THE 
STRUCTURE OF THE CHOROID COAT AND 
IRIS. 

T he choroid coat, ciliary proceffes, and iris, being 
the moft vafcular parts of the eye, are frequently 
the feat of difeafe, and adminifter to the diforder in all 
violent internal affedions of the organ. I had always 
conceived thefe parts to be chiefly active in the carcinoma 
of the bulb of the e)^e, and I had lately an opportunity 
of obferving this in difTeftion. In this difeafe, there is 
firft deep pain in the eye, from the inflammation and 
diforder of the vafcular coats; and often the effeO: of 
the increafed action within the eye is known from its 
effeSs in enlarging the veins on the furface of the eye¬ 
ball. Thefe veffels being adive in their natural date, 
are very apt to become difeafed when difturbed in their 
a&ion; and although we frequently fee the eye quite 
funk, yet, when it is burft, and the vafcular coats 
are protuberant, a cancerous date of the eye is to be 
dreaded. 

® See Ruyfch. Epift. Ajiat. Pi-ob. xiii. p- 3 

When 
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When the eye is hurt by a blow; when inflamma. 
tion fpreads from the cornea to the iris, in confequence 
of a fmall-pox puftule j when an ulcer of the cornea, or 
an incifion of it does not heal quickly, but allows the 
aqueous humor to diftil out, and conlequently the iris to 
fall in contaQ; with the cornea; the iris adheres, ahd 
often forms ftaphyloma. Thus we find ftaphyloma to 
follow the operation of extradion, in confequence of the 
iris protruding and adhering to the wound: again, in 
ftaphyloma from fmall-pox by the adhefion of the iris to 
the cornea, while the cornea is extending and perhaps 
burfts, the iris mixes with the cornea, and gives the ugly 
black and mixed colours of this difeafe. I have a prepa- 
ration in which the cornea had greatly dilated ; the ins 
is extended like a black net-work upon the inner furface i 
of the cornea; and in the ufual place of the iris, the | 
ciliary proceffes are to be feen. The iris adheres alfo to 
the capfule of the lens, which is behind it, and, as we 
fhall prefently fee, clofe upon it. I faw it in one inftance 
adhering fo ftrongly to the cataraft, that, in attempting 
to deprefs the catarafl: with the needle, the edge of the 
iris was turned over arid depreffed with the needle, and 
the regularity of the pupil was deftroyed; of courfe, 
here there could be no permanent depreflion, without 
previoufly cutting this adhefion. 

It was at one time believed, on the authority of many 
excellent anatomifts, that the veffels of the iris were 
eoiourlefs, and did not circulate red blood ; after what 
has been laid, it is fcarcely neceffary to mention the fal* 
lacy of this opinion *. I have feen the iris cut and bleed¬ 
ing, though not profufely as, I expeded ; the fmall 
quantity of blood foon coagulated into a dark fpeck, 
while I expeded it fhould have been effufed in the aque¬ 
ous humor, 

* Dr. Monro, in treating of this fubjeft, mentions his having feen 
ft net-work of veflels covered with paint darker than that of the iris, 
and extended from the iris upon the furface of the lens ; and, in an¬ 
other inftance, a net-work of filaments pafling quite acrofs the pupil. 
See his Differtations, p. i oS. 

There 
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There is a circumftance in the operation of extrad¬ 
ing the catarad which I have feen little 'attended to, 
and yet it is fufficiently evident. When the cornea 
has been cut,-;operators. difappointed in not finding 
the catarad protruded, keep the eye flaring in the 
light, and prefs the ball of the eye ; but while the eye 
is thus expofed to the excitement of the light, the pupil 
is contraded, and the lens propelled by the adion of 
the mufcles j and, ft ill more, by the preffure made on 
the eye-ball, is in danger of prefling through and tear¬ 
ing the iris. The beft operators have, been in the cuf- 
tom of {hutting the eye-lids the inftantthe incifion was 
made in the cornea ; by this means, the eye is for a 
time fupported in fome degree during the violent fpafm 
of the redi mufcles, and the iris being allowed to dilate, 
the lens is protruded into the anterior chamber of 
the aqueous humor through the pupil, and is ready to 
flip from under the cut cornea, when the eye-lids are 
again opened. By this means, if the incifion of 
the cornea is of the proper extent, the lens is not cds- 
traced but is protruded^ by the adion of the mufcles of 
the eye. 

It is very neceflary for us to remember, that all the 
parts of the eye, in themfelves extremely delicate, are 
kept in their relative places, not by adhefions, but by 
the complete fupport they derive from the globular 
form of the eye, and by the flrength of the outer coat 
or fclerotic and cornea. To this, it is particularly ne- 
ceffary to attend, in the operation of the extradion of 
the catarad 5 for, as foon as the aqueous humor is eva¬ 
cuated, the uniform refiftance of the coats of the eye 
is deftroyed, and the mufcles furrounding the eye-ball 
force all the humors towards the incifion. It is this cir¬ 
cumftance which brings the iris into great danger of 
being cut v/hen the knife is too narrov/ to make the in¬ 
cifion, at once, by puiliing it through the cornea with 
an uninterrupted motion of the fingers. For, when, 
the knife is not broad enough to cut itfelf out by moving 
it uniformly along, the aqueous humor efcapes in the 
endeavour to cut downwards, and the iris is protruded 
7 fo 
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fo as to fall under the edge of the knife ; nay, with a 
good knife, and of a fliape to cut itfelf out, and at the 
fame time adapted to make a cut in the cornea fuliicient 
to allow the efcape of the lens, I have feen, in confe- 
quence of a hefitating manner of introducing the knife, 
the aqueous humor fuffered to efcape* Now, obferve 
the confequence of this ; — The lens being pulhed out. 
wards by the contradion of the mufcles on the eye-hall, 
towards that point at which the continuity and con- 
fequent uniform reliftance of the coats were broken,^ 
the margin of the iris was forced under the edge of thfr 
knife and cut, as I have here reprefented. 





Mr rr7ryrr ,,/y/i^ 

A very particular effed of this cut upon the margin 
of the iris is to be obferved. — When the incifion has 
been happily done, the lens is protruded uniformly 
through the pupil; but when the iris was cut, as now 
explained, the edge of the lens oppofite to the part of 
the iris which was cut, was forced forward; the lens 
was turned fide-ways,^ without being entirely difplaced; 
and a great part of the vitreous humor was allowed to 
efcape *. 

* See further^ Operative Surgery by C. Bell. 
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CHAP. V. 

OF THE RETINA, AND DIGRESSION CON. 
CERNING THE SEAT OF VISION. 

T he tei*tn retina has, in a modern publication, beea. 

objected to, as improperly applied to the inner 
coat of the eye. Such a term, it has been faid, may 
Well be applied to the nerve expanded on the lamina fpi- 
ralis of the cochlea, becaufe it is there formed into an 
intricate plexus by innumerable joinings and reparations 
of its component parts ; but ufed for the expanded nerve 
of the eye, the term retina is thought improper *. We 
mull look for the refemblance, however, which juftifies 
this term, not in the medullary matter of the nerve, but 
in its veffels. “ Hanc figuram egregie reprsefentat di£la 
“ tunica retina cum arteriolse ceracea materia funt 
repletse t*” 

The retina is the expanflon of the optic nerve; the 
immediate feat of fenfation, and the moft internal of 
Ihofe membranes which are called the coats of the eye* 
It has been already obferved, that there is a diftindtioa 
betwixt a nerve in its courfe from the brain to the organ 
of fenfe, and where it is aOiually expanded and adapted 
to the reception of the external impreffion. Before the 
optic nerve has perforated the fclerotic coat of the eye* 
it is furrounded with a firm fheath ; and its fubftance is 
evidently compofed of bundles of fibres, though not fo 
coarfe, yet like thofe of the nerves in the other parts of 
the body. The opacity of the nerve makes it have little 
the appearance of vafcularity, but when the body of the 
nerve is made tranfparent, it becomes like a red cord ; 
fo neceffary is it that the medullary fubftance of the nerve 
be fupplied with blood. 

* Dr. Monro’s 4to. Treatifesi 

j- Ruyfch. Epift. Anat. xiii. p; 14. Quamobrem fervare adhuc 
tetinse, appellationem fi non ex fibrarum ut cert ee xvaforum impli* 
iiatlone, &c. Morgagni Epifk. Anat. xvii. §43. 


VOL. Hi. 


The 



50 


OF THE RETINA. 


The ftronger fheath which furrounds the body of the 
optic nerve is loofe, and may be feparated into lamellae. 
There is a more delicate membrane which immediately 
adheres to the furface of the nerve y and its fubftance 
is formed into the minute fafciculi which give it the 
fibrous appearance by a ftill firmer mtertexture of mem- 
brane. This interwoven membrane proceeds, with the 
retina, into the eye; the other fheaths are refieded off, 
and unite with the fclerotie coat. Some little way from 
the back part of the eye, the arteria centralis retina 
pierces the fheath of the nerve, plunges into the centre, 
and paffes into the eye along with it. If the optic nerve 
be cut near to the eye, the open mouth of this fmall 
artery may be feen j but if we make our fedion 
fome way removed from the back of the eye, it will, 
i)f courfe, not be feen. The fpace left by the artery 
contrading in the centre of the nerve when thus cut, 
(or perhaps it was the open mouth of the artery itfeif,) 
was obferved by the ancients, and by them called the 
porus opticus ; they were ignorant of this central artery 
of the retina 

Where the optic nerve is about to enter into the ball 
of the eye, it is much dimmifhed in diameter; it is 
contraded and condenfed, and, at the fame time lays 
afide the ftrong coats. The proper nerve then per¬ 
forates a cribriform lamina in the fclerotie coat. With¬ 
in the eye, the filaments feen in thenerve are no longer 
diftinguifhable; but from the extremity of the nerve the 
fine web of the retina is produced. 

The LAMINA CRiBROSA, and the delicate fafciculi of 
the optic nerve, are fhewn in this manner: after making 
a fedion of the eye, walh away the retina from the ex¬ 
tremity of the optic nerve, and alfo the choroid coat; 
then prefs the optic nerve betwixt the finger and thumb, 
when the pulp of the nerve will be feen to protrude 
through the foramina in the fclerotie coat like white 

* Porum opticum Herophilus et omnis ab ea antiquitas dixit, fo¬ 
ramen nempe quod in diffefto nervo de vacua arteria fupereft. Hall. 
Arter. Ocul. Hift. p. 42, De Vafis Nervi Optici vide Ruyfeb. 
Epift. Anat. xiii. tab. svi. Albinus Acad. Anat. lib. vii. c. vii. 
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points. It is obferved by Zinn, that. In doing this, 
there is a central foramen which remains unfilled up by 
the compreffion of the nerve. This is the hole perfo¬ 
rated by the arteria centralis retina Where the 
threads of nerves are accumulated after palling thefe 
foramina, and before they are finally expanded into the 
retina, they neceffarily form a fmall cone or papilla. 
This conical form of the extremity of the optic nerve is 
much more evident infome animals than in others ; but 
in a feOion of the human optic nerve we may alfo obferve 
itf. 

The retina is a membrane of the moft delicate tex¬ 
ture of any in the animal body; it is tranfparent in the 
recent ftate, and fo foft, that it will tear with its owa 
Weight. In fpirits and weak acids, it becomes opaque 
and firmer. It lies expanded over the vitreous humor, 
and contiguous, but not adhering, to the choroid coat, 
or its pigment. The retina does not confift merely of 
the expanded nervous matter, but has, in its coni- 
pofition, a very fine membrane, and many minute 
veffels. When the retina is macerated for a confiderable 
time, the pulp of the nerve can be waihed away, and there 
remains only the reticulated and delicate membrane which 
fupports the veffels that nouriih it. But though the pulp 
of the nerve may be diffolved, it cannot, by diffe6;ion, be 
freed from the membrane which fupports it |. 

* Zinn de oculo hutnano, p. 106. Com, Reg. Soc. Sclent. Get¬ 
ting, loc, cit. About 30 foramina have been obferved in the lamin^a 
eribrofa. See Haller Fafc. de Alter. Oculi, p, 42, 

•j* Zinn. At the place which anfwers to the infertion of the 
“ optic nerve, we obferve a fnaall depreffion, in which lies a fort; of 

medollary button terminating in a point.” Window, p.78. 

f “ Poffe vere medullarem retinsE laminam removeri ut vafculofum, 
rete membranae figuram retineat, alteramque ab altera integram detrahi 
ultra hominum artem pofitum elfe videtur nec ulii unquam contigiffe 
legere me memini, etli, deleta macerendo medulla, rete vafe alofum, 
laminam peculiarem referre videatur. Ex quibus ojnnibiis elicio 
retinam effe tunicam fimplicem, ex cellulofa conflatam; qr,e vafcula 
’Ct fubftantiam medullarem fuftinet etfi duas diverfas otte adat facies 
alteram vafculofam interiorero, alteram medullarem exteriorem.*’ 
ZioQ, p.aiz. 
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I have a preparation which more refembles feme o£ 
Ruyfeh’s plates than any I have feen. In this prepara, 
tion, the nerve being wafhed away, we may fee diftin&ly 
the whole courfe of the arteria centralis retinas. Of 
this preparation I have given an engraving, to ftiow how 
plentifully this organ is fupplied with red blood ; from 
which circumftance we may learn the ftridt dependence 
of its function on the circulation, and deduce the 
derangement of the powers of vihon, as a natu- 
ral confequence of the difordered adion of thefe 
veflels. 

The foft medullary matter of the retina is towards the 
furface of the choroid coat, and forms there a lamina, 
which appears to me to be the furface of the nerve upon 
which the -rays of light impinge *. The velTels of the 
retina run upon the furface contiguous to the vitreou« 
humor f. The arteria centralis retinae is derived from 
the ophthalmic artery. It pierces the optic nerve, as we 
have already obferved, and enters the eye through the 
porus opticus, to fupply the retina. But the arteries of 
the retina do not always enter into the eye in one 
trunk j on the contrary, fometimes two or three 
branches pierce the lamina cribrofa |, and afterwards, 
two, three, or four principal branches, fpread out on 
the circumference of the retina; from thefe, the ramifi¬ 
cations are fo numerous, that Ruyfch deferibes them as 

♦ C’eft fur-touc dans les poiflbns qu’il eft facile de diftinguerel 
meme fte feparer ces deux lames.” Cuvier, tom. ii. p. 419. 

The opacity of the outer furface of the retina prevents the vafett- 
lar'ity from being apparent. Albinus, after a very minute injeftion, 
obferved, that when he lifted up the choroid coat, the vafcularity of 
the retina was not feen : Autem de ea allquid acUto fcalpello fub« 
tiliter leviffimeque deradens, moxconfpicio vafa impleta multa qua 
fub medulla cujusnimirum portionem deraferam latuerant.’* Albin. 
An. Acad. lib. iii. cap. xiv. 

f Dr. Monro has thefe words, expreflive of an oppofite opinion { 
** The whgle appears to be compofed of an uniform pulpy matter, 
on the outer fide of which chiefly veflels are difperfed, fupported, I 
fuppofe, by a membrane the fame or analagous to the pia mater.” 
4to Treatifes on the eye, ear, &c. 

t Haller loc. cit. Morgagni. Ep. Anat. xvli. n.44. nor do ihef 
•»Iway# pierce the centre of the nerve exadly. Morgagni. 

■con* 


OF THE RETINA. SS 

eonfHtuting the membrane Correfponding with the 
artaia centralis retinas in the adult, there are veins, the 
minute extremities of which, after forming connexions 
with the veins of the corona ciliaris, run backwards 
on the inner furface of the retina in three or four dif- 
linQ: branches. Thefe uniting into a trunk, perfo¬ 
rate the lamina cribrofa, and become the focia arteriae 
centralis. 

Many have been led to believe, that the retina termi¬ 
nates forward on the roots of the ciliary proceffes, as ' 
others have conceived it to be continued over the fore 
part of the vitreous humor, and over the furface of the 
lens t; but the moft prevalent opinion is, that it terrain 
nates on the margin of the lens. 

That the retina extends over the back of the lens, and 
receives there the imprelfion of light, is very improbable; 
but that the membrane which fupports the retina, is 
continued over tliC lens, is demonftrable. As I have 
juft faid, the retina I conceive (with Albinus, M. Fer- 
rein, and others) to confift of two diftinS: parts, viz. 
the medulla of the nerve, and a pellucid membrane fup* 
porting it; but, however reafonable this conclufion is, 

I cannot believe that thefe portions are to be feparated 
by diffedion. It is by moft anatomifts believed, that 
the retina pafles forward betwixt the vitreous hymor 
and ciliary body, and adheres to the margin of the lens. 
Now, as this adhefion is not a gluing together of parts, 
but a union or intermixture of membranous filaments, 
the interchange and mingling of fibres, we may fafely 
lay, that the membrane of the retina is continued ovej? 

* * « Iteratis perfcrutinils reperio oculis armatis arteriolarum extrema 
tarn effe numerofa & tam arfte fibi invicem et intricate annexa ut pe- 
cnliarem reprefentent membranulam ex arteriolarum extremis conftitu- 
tam, cui conneftetur di£ta raedullofa fuhftantia.’* Ruyfch Epift. 
Anat. xiii. p. 15. 

f Many anatomifts, Winflow, Caflbhohm, Ferreln, Lieutaud, and 
Haller, have taught that the retina extends over the great convexity 
of the lens, or that it is inferted into it. Galen believed it to extend 
over the lens. For an impartial hiftory of opinions, fee Morgagni 
Epift. Anat. xvii, 47. andZinn, 114. 
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the lens, and forms part of its capfule. The dpacity of 
the retina is diminifhed at the root of the ciliary proceffes, 
and difappears altogether at the margin of the lens; and 
here it is not only changed by becoming perfedly tranf* 
parent and allied to the membranes of the humors, but 
it becomes alfo diftinguiftiable from the opaque retina 
by a greater toughnefs and ftrength. The continuity 
of the retina with the capfule of the lens is more appa¬ 
rent, when both membranes have become opaque by 
being immerfed in fpirits or vinegar, but more particu¬ 
larly when that opacity is produced by difeafe. In dif- 
eafe, I have found the veins of the retina running over 
the margin of the lens, and branching on its pofterior- 
convexity. 

"Where the retina lies betwixt the vitreous humor and 
the ciliary proceffes, it is plaited, and defcends into the 
interftices of thefe proceffes. 

When we take off the fclerotic and choroid coats of 
the eye, by diffedling them round the infertion of the op¬ 
tic nerve, and fold them back, carefully preferving the 
retina; and when we have taken away the ciliary pro¬ 
ceffes from their adheiion to the fore part of the retina, 
we find the retina to form a fac furrounding the vitreous 
humor, and fupporting the lens. In all this furface, the 
membrane is fmooth and uninterrupted/ To the mar¬ 
gin of the lens all this fac is opaque; becaufe, upon the 
outfide of the retina, is the opaque pulpy nervous mat¬ 
ter, but the coats of the lens are tranfparent, yet conti¬ 
nuous with the arachnoid portion of the retina. When 
thefe parts of the eye are thus differed, they hang all 
together by the optic nerve; viz. the lens, the vitreous 
humor, and the expanded matter of the nerve being fap* 
ported by delicate and pellucid membranes, conftituting 
part of the retina; and the organ is diverted only of its 
outer apparatus; we rtill retain within this the more ef« 
fejjtial md important parts. 
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There Is here a natural divifion; and I am willing to 
paufe upon this, knowing well with how much difficulty 
the ftudent gains a knowledge of the minute ftrudure of 
the eye. All within the connedions of the retina I flialf 
call the INTERNAL GLOBE of the eye, as diftinguifliing 
it from the outward coats of the eye and parts fubfer- 
vient to them. A view of the little vafcular fyftem of 
thefe internal parts, thus claffed, will fliow how ftridiy 
they are conneded together, and how much infulatea 
irom the other parts. 

But this is a fubjed upon which we cannot venture, 
antil we have confidered the nature and relative htuatioa 
©f the humors of the eye> 



DIGRESSION ON THE SEAT OF VISION. 

M. L*Abbe Marriotte difcovered the curious fad, that 
when the rays fall upon the centre of the optic nerve, 
they give no fenfation. He defcribes his experiment in 
this manner: — “ Having often obferved, in difledions 
of men as well as of brutes, that the optic nerve does 
never anfwer juft to the middle of the bottom of the 
eye; that is, to the place where the pidure of the objed 
we look diredly upon is made; and that, in man, it is 
fomewhat higher, and on the fide towards the nofe; ta 
make, therefore, the rays of an objed to fail upon the 
optic nerve of my eye, and to find the confequence there¬ 
of I made this experiment. I faftened on an obfcure 
wall, about the height of my eye, a fmall round paper, 
to ferve me for a fixed point of vifion; I faftened fuch 
another on the fide thereof towards ray right hand, at 
the diftance of about two feet, but fomewhat lower than 
the firft, to the end that I might ftrike the optic nerve of 
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fteady upon the fame, and being about ten feet diftant, 
the fecond paper totally difappeared 

This defed in the vifion of the one eye is correfted 
by that of the other; for the mfertion of the optic 
Tierves being, towards the fide next the nofe, no part of 
an image can ever fall on the optic nerve of both eye? 
at once;. the defed of vifion, therefore, is obferve'd 
only in very careful experiments. Experiments were, 
however, made by M. Picard, Marriotte, and Le Cat, 
to render this effect produced by the image failing on 
the centre of the optic nerve evident, when looking 
with both eyes, Marriotte’s fecond experiment was 
this: Place two round pieces of paper at the height of 
your eyes, three feet from one another, then place 
yourfelf oppofite to them at the diftance of 12 or 13 
feet, and hold your thumb before your eyes at the 
diftance of about eight inches, fo that it may conceal 
from the right eye the paper that is to the left hand, 
and from the left eye the paper to the right hand. If 
how, you look at your thumb fteadily with both eyes^ 
you will lofe fight of both . the papers f. The novelty 
of fuch a difcovery was likely, as frequently is the 
cafe, to carry men^s minds beyond the true point. It 
requires time for fuch fads to defcend to their level, in 
the fcale of importance, with other lefs novel obferva- 
lions. Marriotte, upon this fad, formed a new hy- 
pothefis relating to the feat of vifion. We have ob- 
ierved, that the choroid coat and pigmentum nigrura 
are deficient, where the optic nerve enters the eye, and 
is about to expand into the retina. He fixed upon ths 
moft unaccouiitabie fuppofition, that the retina does 
not receive the xmprefiion of the rays but that the 

* Vide Phil. Tranf. No. 3 5. Smithfs Optics, Remarks on art. 87* 

f Dr. Smith made the ftfeam of light through the key-hole of a 
dark chamber fall uppn this point of the retina, oppofite to the ter- 
inination of the optic nerve, but he found it quite infenfible even to 
this degree of light. M. Picquet afferts, that very luminous objeds 
make a faint impreffion on the centre of the optic nerve. But Dr. 
Prieftley fays, that a candle makes no imprelEon on that part of hii 
4 ye, ■ .... , . . 

choroid 
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dioroid coat Is the feat of the fenfe. In fupport of 
this theory, he foon found other arguments than thofe 
arifing from the deficiency of the choroid coat at the 
entrance of the nerve. He faw that the pupil dilated 
in the fliade, and contraded in a more intenfe light ; 
now, fays he, as the iris is a continuation of the cho¬ 
roid coat, this is a proof of the great fenfibility of that 
coat; again, the dark colour of the choroid coat he 
fuppofed to be well calculated for the action of the rays 
of light, which are not refleded from it or tranfmitted, 
but abforbed j while, on the other hand, the retina is 
tranfparent. If vifion were performed in the retinaj 
fays Marriotte, it feems that it Ihould be found where- 
ever the retina is; and fince the retina covers the whole 
nerve as well as the reft of the bottom of the eye, there 
appears no reafon why there fiiould be no vifion in the 
place of the optic nerve. M. Picquet argued in oppo- 
fition to Marriotte. He obferved in regard to the fit- 
nefs of the black colour of the choroides for the adion, 
of the rays of light, that the choroid is not univerfally 
black; that there are many fliades of difference in 
the human eye; and that it is black, blue, green, yellow^ 
pr of a metdlic Ihining furface, in a variety of animals. 
He conceived, that the defedt of vifion at the infertion 
of the nerve is occafipned by the blood-veffels of the' 
retina*. He obferved, alfp, that the opacity of the 
retina is fuch, as neceffarily to obftrud the tranfmiffion 
of the rays of light to the choroid coat* M. de la Hire 
took part in this controverfy. He confidered the re-. 
tina as the organ of fight, although a particular point 
of it is not fufceptible of inamediate impreflions from 
outward obje<3;s; for, fays he, we muft not conceive 
fenfation to be conveyed by any other means than by 
the nerves. But, obferving the cpnftitution of the 
other organ of the fenfes, he entertained an idea that 

^ Againft this hypothefis, the fize of the infenfrble fpot was urged 
by Marriotte. BernuoUlf calculated that this fpot is a circle^ the dia¬ 
meter of which is a feventh part of the diameter of the eye, and 
that .the centre is 27 parts of its dfameter from the point oppofite to 
the pupil and a little above the middle. 
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the retina receives the impreffion in a fecondary wayj 
and through the choroides, as an intermediate organ j 
that, by the light ftriking the choroid coat, it is agi, 
tated, and communicates the motion to the retina; 
and we find that, through all the organs of the fenfes, 
he continues, the nerves are too delicate to be immedi. 
ately expofed to the naked imprellions of external bodies. 

Another objeftion to the opinion, that the retma is 
the feat of fenfation, has been lately urged, viz. that 
the thicknefs of this coat, together with its tranfparency, 
allows of no particular furface for receiving the image; 
and that its tranfparency would caufe a partial difper- 
ition, which would produce a confufion in vifion *. 

If thefe opinions require ferious refutation, we have 
it in the effeds of the, difeafes of the retina, optic 
nerve, and brain. But the thalami nervorum, the optic 
nerve, and its expanfion into the retina, feem fcarcely 
to have ever occurred to thefe fpeculators, as worthy of 
notice in this inveftigation. 

The following appears to me the true account of thi* 
matter. It is demonftrated, that the inner furface of 
the retina is a web of membrane conveying veflels, and 
that the outer furface of the retina confifls of the pub 
py-like nervous matter. This latter, then, is the or¬ 
ganized furface adapted to receive the impreffion of the 
tays of light. At the point where the optic nerve comes 
through the coats of the eye, there is no pofterior furface 
peculiarly adapted to receive the impreffion of fight; ^nd, 
as well might we expefl: the optic nerve to be fenfible to 
the impreffion of light in any point of its extent from the 
brain to the eye, as at this ; for here the inner furface of 
the retina only is formed ; there is no pofterior furface 
upon which the rays can impinge. The doubts regard¬ 
ing the caufe of this fpot giving no fenfation, have arif^ 

* M. Le Cat thought the pia mater was the fentient part of the 
nerve. ' It was, therefore, a kind of confirmation of his opinion to. 
fuppofe the choroid to be the feat of vifion, as he teaches that the 
choioid coat is a produftion of the pia mater. He qonceived that 
the retina moderated the impreffion of light upon the choroid coat, 

the cuticle dulls the inapreffion on the paplllas of the tongue. 

from 
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&oin the idea, that the internal furface of the retina, or 
its fubftance, felt the impreffion of the rays of light. 

At the fame time, it is evident, that the choroid coat, 
and its fecretiqn is in a moft remarkable manner fub- 
fervient to the retina, as the inftrument of vifion: for, 
when the fecretion is black it abforbs the rays; and ani¬ 
mals which have fuch a pigmentum nigrum, fee belt 
during the full day : again, -when the furface is of a 
fhining nature, it repels the rays, and this contributes 
£0 ftrengthen the fenfation; and fuch animals are fitted 
for feeing in obfcure light: nay, further, if the furface 
of the choroid be coloured, the animal will fee obje&s 
of that colour the beft, becaufe the colour of the choroid 
depends upon its refieding more of the coloured ray, 
than of the others of which light is compofed. 

But as animals fee which have no paint on the choroid, 
neither fuch as will abforb, nor fuch as will ftrongly re¬ 
fled the rays, and which have merely the furface of the 
choroid with its coloured blood-veffels in contad with 
the retina; fo, it is evident, that it is not the de¬ 
ficiency of the choroid coat, nor the want of the black 
paint at the entrance of the optic nerve, which prevents 
the fenfation, but really, that there is here no furface 
formed and organized to receive the impreffion of the 
fight; the internal furface not being the fenfible furface 
of the retina. 


FURTHER OBSERVATIONS ON THE RETINA. 

It has already been obferved, that vifion is the com¬ 
bined operation of the external organ, nerve, and brain ; 
confequently, the deftrudion of the fundion may be pro¬ 
duced by difeafe of the retina, of the optic nerve, or 
of the brain. Any partial injury, preffure, eledricity, 
or galvanifm, influencing the retina, will caufe the fen¬ 
fation of light or fire before the eye Becaufe here or 

* Light from preffure on the eye. See Cartelius, cap. is. lib. de 
Meteor, and the ophthalmo-graphia of Brigg’s, cornea. 
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in its correfpondrag part of the brain, is the organ of 
vifion; and no idea but of light is this organ capable of 
exciting in the mind. Difeafe in the retina, nerve, or 
correfponding part of the brain, caufing total blindnels, 
while the cornea and humors of the eye remain pel- 
lucid, is called amaurosis. It is, in general, to be 
confidered as a paralytic affedion. Amaurofis * has 
been found to follow ftrokes on the head j concuffion 
and compreffion of the brain j blood effufed within the 
Ikull; or tumors preffing on the nerve or brain f. An 
amaurofis fpafmodica . has been enumerated by authors. 
This kind of blindnefs has been fuppofed to arife in 
confequence of the ftridure of the optic nerve by the 
origins of the redi mufcles; as far as I have obferved, 
no action of thefe mufcles can affed the optic nerve be. 
fore it perforates the coats of the eye. If it were to be 
attributed to the operation of thefe mufcles, I fliould ra¬ 
ther fuppofe it to be occafioned by their fpafraodic 
adion on thp ball of the eye, by which the fundion of 
the retina may be difordered; but I think it is more 
probable that the fame irritation which is ading on the 
motatory nerves of the eye, does in this inftance, affed 
alfo the optic nerve and retina.* However, diftention 
of the coats of the eye, by encreafed fecretion of the 
humors, deftroys the fenfibility of the retina. In the 
hydrophthalmia, there is in the beginning a ihort-fight? 

* Amaurosis; gutta serena; cataracta sigra; which 
laft name is from the blacknefs of the pupil in eonfequence of the 
tranfparency of the lens. 

f “ Ipfe vitii bis in puerulls fcrophulolis amaurofin, etiara fubito 
ingruentem; fe£to cadavere inveni glatidulam ftrumofam nervis opticis 
incumbentem.’* Sawvages Nofol. From many obfe-rvations, we find 
that tumors and extravafations, which muft comprefs gradually^ do 
yet produce an inftantaneous tffcA. 

In Bonetus we have many cafes of blindnefs from abfeefs in the 
anterior part of the brain ; from fluid on the furface, and in the ven¬ 
tricles; from fteatomatous tumors; from coagulum of blood, and front 
a hydatid preffing on the union of the optic nerves ; and, laftly, from 
a calculus in the optic nerve. Blindnefs from preifure upon the eye 
and its difplacement, and confequent elongation of the optic nerve, 
by an enpyfted tumor in the orbit, with gradual recovery after ope» 
^jraiions. See Med. Ob. apd Inquir. vol. iv. p.371. 
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ednefsj fo that objefts are feen only when near the eye. 
Thus far we might account for the defe£t of vifion by 
the alteration of the focus of the cornea and humors 
but, by and bye, as the eye enlarges, as it becomes tur¬ 
gid, and the coats more diftended, the pupil becomes 
ftationary, and the vifion is loft before the^ aqueous hu¬ 
mor has become turbid 

The connexion and fympathy betwixt the retina 
and the vifcera of the abdomen is very particular: 

I have feen a proof of this in the diforder of the 
.ftomach having an immediate effed on the fenfibility 
of the retina. Allied to this, but greater in degree, is 
the amaurofis which attacks hyfterical women fuddenly, 
with head-ach and violent pain. From fuch fympathy 
of parts arife the amaurofis bilofa, verniinofa, intermit¬ 
tens, arthritica, &c. Such attacks of blindnefs have 
been found to alternate with convulfionsf. 

The amaurofis is a total blindnefs, while there is a 
tranfparency of the humors and coats of the eye. Am¬ 
blyopia is, on the contrary, only a partial privation of 
fight, with a pellucid ftate of the eye. Such as occura 
in old age from diminiftied fenfibility. 

Commencing catarads and opacities of the cornea, 
and of the humors in general, giye occafion to fpots and 

♦ To complete fuch a cafe, we may further obferve, that there is 
now an accelSon of pain, a tenfion over the forehead and pericrania, 
and there is fometimes accompanying it a fwelling and infenfibility of 
the fide of the face. So luxation or difplacement of the eye, by tu¬ 
mors, caufes blindnefs, by extending the optic nerve or compreffing 
the eye-ball and confequently the retina. 

^ The following is an ingenious account of the manner in which 
this may be produced, though to me it is not fatisfaftory: — “ Non 
infrequens csecitas poll convulfiones graves et frequentes, fed a ne- 
mine quod fciam refte defcripta caufa ; banc non ab humoris affluxu 
deduco, ut voluerunt, fed quia in magnis illis per paroxyfmas con- 
vulfionum partium omnium, et oculorum Cmul contorfionibus in qui- 
bus faepe quoque conviilfi, admodumque exerti et infiexi apparent, 
attra6;o fie nimium et tenfo nervo optico, illis adnato illoque fimul 
contorto et laefo, fpiritufque viforii tranfitu impedito, oculos vifione 
privari contingit, atque inde provenire diligente examine & confide- 
tatione mveoiroug.” Platerus Pra?. Ub. i. c.7. 
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obfcurities in the vifion *; but we have at prefent ta 
confider thofe only which depend on the ftate of the 
nerve f. Errors of vifion are not eafily to be diftin. 
guilhed from thofe of the imagination proceeding from 
the brain. Error opticus;, or hallucinacio, from de. 
lirium: one diftinftion of the former is, that we can 
correQ: the deception by the affiftance of the other fenfes, 
while, in the latter, the mind is difeafed. 

Old people are often troubled with the appearance of 
dark irregular fpots flying before their eyes. In fever, 
alfo, it is very common to fee the patient picking the bed- 
cloaths, or catching at the empty air. This proceeds 
from an appearance of motes or Mes palling before the 
eyes, and is occafioned by an affedion of the retina, 
producing in it a fenfation fimiiar to that produced by 
the impreflion of images; and what is deficient in the 
fenfation, the imagination fupplies; for, although the 
refemblance betwixt thofe difeafed afiections of the 
retina and the idea conveyed to the brain may be very 
remote, yet, by that flight refemblance, the idea, ufu- 
ally aflbciated with the fenfation, will be excited in the 
mind. 

M. lie la Hire attributed the fixed fpots to drops ©f 
extravafated blood bn the retina, and the flying ones, 

* Calico is an obfciirity in. the vifion, depending on obftruftlon 
to the rays, from opacities before the pupil. “ Cataracta opa- 
citas eft ultra pupillam.’* Amblyopia and Amaurosis are occa* 
fioned by the difeafe of the nerve, or confufion from the focal powers 
.of the humors writhout opacity of any part. But Cullen extends the 
genus CALICO to all obfcurities caufed by opacity : heintroduces the 
words “ ob repagulum opacum, inter objedla & retinam,” while 
Sauvage has the exprelEon repagulum opacum citra pupillam.” 

f PsEUDOBLOPSis is thus defined by Dr. Cullen : “ Vifus depra- 
vatus ita ut quae non exiftant homo fe videre imaginatur vel quae exif- 
tunt aliter videt ac revcra fe habeant” — under this genus is sxJ?- 
Busio, PHAHTASMA. Under this definition all deceptions from re- 
fraftion of the rays are naturally comprehended, as well as from the 
imagination fimply : a definition comprehending defefts of vifioff ■ 
which proceed from caufes fo very diftinft, is an obftruAion to the 
• knowledge of difeafes. Sauvage has it claffed with the vefanise, vis* 
G. fuffufio, halluciuatio vifus circa objeda. 
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to motes in the aqueous humors *; but we lhall fliow 
prefently, that this apparent motion of the motes before 
the eyes may be a deception. After turning round upon 
the heel for feme time, objeflrs apparently continue in 
motion. Dr. Porterfield fuppofed this to proceed from 
a miftake with refpeS; to the eye, which, though it be 
at reft, we conceive, to move the contrary way to that 
in which it moved before; from which miftake, with. 
refpeQ: to the motion of the eye, the objeds at reft will 
appear to move the fame way the objeds are imagined to 
move, and, confequently, will feem to continue their 
motion for fome time after the eye is at reft. How fu- 
perior is fimple experiment to the moft ingenious fpecu- 
lation! Dr. Porterfield is prefuming in all this, that the 
eye is at reft when the body is ftationary, after turning 
round rapidly on one foot. But the fad is, that the eyes 
continue in motion after the body is at reft, but owing to 
a diforder in the fyftem of fenfation we are not fenfible 
of it. Dr. Wells, in making an experiment, in which 
it was neceflary to look upon a luminous body, was feized 
with. giddinefs, and he found, that the fpot on the re¬ 
tina, affeded by the great excitement of the luminous 
body, did not remain ftationary, but, when made, ap¬ 
parent by looking upon the wall or any plane, was 
moved in a manner altogether different from what he 
conceived to be the diredion of his eyes. In making 
the experiment after looking fome time at a candle, and 
then turning himfelf round till he became giddy, he af¬ 
terwards direded his eyes to the middle of a ftieet of 
paper, he faw the dark fpot (caufed by the former bril¬ 
liancy of the candle on the retina) take a courfe over 
the paper, although he conceived that the pofition of 
his eyes remained ftationary. He then direded a perfon 
to repeat this experiment, and then bade him look ftead- 
^ly to him, and keep his eyes fixed 5 but ihftead of 

* Guttula cruoris retina? infidens ct nigricans, omnem lucetn in- 
tercipiet unde pliantafnia obfcurum vel nigrum ; verum C dilutus cruor . 
tadios rubros tranfmittat tunc maculam rubram videbit gager ut omnia 
tians vitrum infpecta rubra funt.” Sauvage, vol. iv. p.287. 

keeping 
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keeping ftationary, his eyes were feen to move in the'^ 
focket; though, of this the perfon himfelf was quite 
infenfible. 

From thefe experiments, we may conclude, that fpots 
which feem to move before the eyes are not, on that ac. 
count, folely to be attributed to opacity of the humors 
or cornea, fince the appearance of motion may be givea 
to thofe motes, though occafioned by an affedion or the 
nerve; efpecially, if the unufual fenfation be attended with 
giddinefs. Giddinefs, however, is not necefiary to fuch 
fenfation; when my eyes are fatigued, and, fitting in 
xny room, I look towards the window^ I fee before me 
fmall lucid circles which feem to defcend in quick fuc- 
ceffion ; upon attending more particularly to my eyes, 
I find them in perpetual motion ; my eye is turned gra. 
dually downward, which gives to the fpedrum the ap¬ 
pearance of defcending; but it regains its former ele-- 
vation with a quick and imperceptible motion. During 
the flow inclination of the eye downward, the motes 
or little rings feem to defcend; but in lifting the eye 
again, the motion is fo quick, that they are not per¬ 
ceived *. 

There is a kind of umbr^ feen before the eyes which' 
are occafioned by the veflels of the retina. Of this kind 
js the fulFufio reticularis of Sauvagesj in which the per- 

* The following quotation refers to this fenfation: —“ Aeger In mag- 
na luce conftitutus, ut plurlmum prelbyta. vel oculis nftlditfimlsgaudeM 
continuo prae oculos obfervarl libi putat punfta luclda, quae non hue 
et illuc volitant, nec a commoto capite agitantur, ut putat la HIre,et 
ejus in hoc exferiptor Boerhaave ; fed conftanter fi oculus immobills 
remaneat, deorfum lentiffime delabi videntur; adeoque veluti pluvia 
aorea prae oculos eaque denfa cernitur; quae verticaliter femper de- 
ifeendit In quacurhque capitis pofitura, live erefta, five laterallter liicll- 
nata ; hoc in me Ipfo expertus per annos, obfervavi in alils, potlffimuai 
jllos qui ftudio nofturno indulferant, et In aegrotante, qui de eo fymp- 
tomate ad melancholiam fere per multos annos follicitus erat.” 
Sauvages. This appearance has been attempted to be explained upon 
jhe fuppofition of a very fenfible ftate of the retina, which perceived 
the gutulae exuding from the pores of the cornea, and which, falling 
over its furface, gives the appearance of their defcending. But it i* 
only felt when the retina is exhaufted or difturbed by preflare on thfi 
5ye-bail. See Sauvages Suffufio Scintillaas & Suff. Danaes. 

ioi 


OF THE -E.ETINA. 


65 

fon fees umbrageous ramifications wliicli firike acrofs 
the fphere of vifion, and are fynchronous with the pulfe, 
fliowingits dependance on the full and throbing puifation 
of the head. There are alfo corrufcations feen before 
the eyes in confequence of a blow upon the eye-ball, and 
accompanying violent head-ach, vertigo, phrenitis, epi- 
lepfy. See. Whatever forces the blood v/ith great vio¬ 
lence to the head, as coughing, vomiting, fneezing, will 
caufe, for the infiant, fuch corrufcations, by means of 
the difturbed circulation through the retina. 

We are particularly called upon to attend to the con¬ 
nexion betwixt the iris and the retina. In amaurofis, 
the fenfibility of the retina being entirely loft, the pupil 
is confequently immoveable and dilated *. But we muft 
recolledt, that if one eye be found, the pupil of the dif- 
eafed eye follows, in fome degree, the movement of 
the iris of the found eye. If one eye be fhut, the pupil 
of the other eye will dilate; if the hand be put over the 
eye-lids of the fliut eye, the pupil will ftill further 
dilate f. 

W’'e find feveral inftances of vifion indiftincl during 
full day-light, and perfed in the crepufculum. This 
we have explained by the dilatation of the pupil allow¬ 
ing the rays of light to pafs the partial opacity of the 
lens; it, of courfe, has no connedion with the difeafe 
of the retina.. 

There are alfo inftances ©f vifion being more than na¬ 
turally obfeure in the twilight, which is owing to a de- 

* There are, however, cafes of Amaurosis a myosi, in which there 
is a contracted and immoveable pupil, and children are born with an 
infenfibiiiiy of the organ in which the pupil is not greatly dilated. I 
would be willing to attribute this peculiarity of the pupil and ap¬ 
parent amaurofis in newly born children to the remains of the mem- 
brana pupillaris. 

f The fympathy of the iris with the retina I do not conceive to be 
immediate, but through the intervention of the brain ; and the degree 
of dilatation of the pupil, I ftiould hold to depend on the ftrength Ojf 
the common fenfation of both eyes. By this only can we account for 
the fenfibility of the retina of one eye affedling the iris of the other, 
or the dillurbance of the brain, in comatofe difeafes, deflroying the 
fympatheiic connection betwixt the retina and pupil. 
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gree of infenfibllity The night blindnefs, however, is 
not to be entirely attributed to a degree of continued ia» 
fenfibility in the nerve. The attacks are irregular, and 
allied to the intermitting amaurofis. It has been 
epidemic, and the following cafes feem to ally it with- the 
paralytic affedions. 

CASE I. OF nyctalopia, OR NIG-HT BLINDNESS, BY 
DR. HEBERDEN. 

A man, about 30 years old, had, in the fpring, a 
tertian fever, for which he took too fmall a quantity 
bark, fo that the returns of it were weakened without 
being entirely removed j he therefore went into the cold 
bath,/and after bathing twice, he felt no more of his 
fever. Three days after his laft fit, being then em» 
ployed on board of a fhip, in the river, he obferved, at 
fun-fetting, that all objeds began to look blue, which 
bluenefs gradually thickened into a cloud, and not long 
after he became fo blind as hardly to perceive the light 
of a candle. The next morning, about fun-rife, his 
fight was reftored as perfedly as ever. When the next 
night came on, he loft his fight again in the fame man¬ 
ner ; and this continued for 1 z- days and nights. He 
then came a{hore,where the diforder of his eyes gradually 
abated, and in three days was entirely gone. A month 
after, he went on board of another fhip, and after three 
days ftay in it the night-blindnefs returned as before, and 
lafted all the time of his remaining in the fhip, which 
was nine nights. He then left the fhip, and his blind- 
ifefs did not return while he was upon land. Some lit* 
tie time afterwards, he went into another fhip, in which 

f Eft immanis differentia inter fplendorem et activitatem lunjini*" 
candelas et lunae : luminis folarls vis eft ad vim luminis candelas 16 pe¬ 
des diftantisj obfervante D. Bcnguer ut 1 1 664 ad i; et ad lumen lunae" 
in pleni lunio, ut 374,000 ad i demonftrante I>. Euler Mem. de 
I’Acad. de Berlin, an 1750, pag. 299. non mirum itaq^ne ft vis toties 
saajor fufficeret ad fticcutiendam retinani quam tanto minor non affi* 
^ebat. Sauvages Amhlyop'ia Crepu/cuJaris. 

IS he 
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he continued ten days, during which time the blindnefs 
returned only two nights, and never afterwards. 

In the Auguft following, he complained of lofs of 
appetite, weaknefs, fliortnefs of breath, and a cough; 
he fell away very fall, had frequent Ihiverings, pains 
in his loins, dyfury, and vomitings; all which com¬ 
plaints encreafed upon- him till the middle of Novem¬ 
ber, when he died. He had formerly been employed in 
lead-works, and had twice loft the ufe of his hands, as 
is ufual- among the workers in this metal. Medical 
Tranfadions, publiflied by the . College of Phyficians in 
London, vol. i. p. 6 o» 

CASE II. OF NYCTALOPIA, BY DR. SAMUEL PYE. 

Pye, fervant to a miller, at the 6th mill on the Lime- 
houfe wall, about 40 years of age, came to me Oc¬ 
tober 2d, 1754, for advice and affiftance. He told me, 
that about two month ago, while he was employed in 
mending fome facks, near the fetting of the fun, he was 
fuddenly deprived of the ufe of his limbs and of his fight. 
At the time he was attacked with this extraordinary 
difeafe, he was not only free from any pain in his head 
or his limbs, but, on the contrary, had a fenfation of 
eafe and pleafure; he was, as he expreffed himfelf, as 
if in a pleafing dofe; but perfeftly fenfible. He was 
immediately carried to bed, and watched till midnight; 
at which time he defired thofe who attended him, to 
leave him, becaufe he was neither fick nor in pain. Ho 
continued the whole night totally blind and without a 
wink of fleep. 

When the day-light of the next morning appeared, 
his fight returned to him gradually as the light of the 
fun encreafed, till it became as perfefl as ever; when 
he rofe from, bed, his limbs were reftored to their 
ufual ftrength and ufefulnefs, and himfelf in perfefl: 
health. 

But on the evening of the fame day, about the fetting 
of the fun, he began to fee but obfcurely, and his fight 
gradually departed from him, and he became as blind as 
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on the preceding night; though his limbs continued a§ 
well as in perfed health; nor had he, from the firft 
night, any complaint from that quarter. 

The next day, with the rifiiiig fun, his fight returned; 
and this has been the almoft conftant courfe of his dif. 
eafe for two months paft. From the fecond night, the 
fymptoms preceding the dai'knefs were a flight pain over 
the eyes, and a noife in his head, which he compared to 
a fquafliing of water in his ears. 

After near two months continuance of the difeafe, on 
September the 29th5 the patient was able to fee all night ; 
on the 3 oth September, Odober i and 2, he was again 
blind all night; on the 3d, he was able-to fee ; on the 
4th, he was blind till 12 ; on the 5th, was blind. From 
this he had no return of his complaint till Jane 1755; 
from which time till the 3d of Odober, when I again 
faw him, he had three or four attacks; from the 3d till 
the I oth, he had an attack every evening. — He had at 
this time a purging. I ordered him an eieduary of bark 
and nutmeg, which fucceeded in removing the blind* 
nefs; but the diarrhea continued wafting him. On 
the 20th, delirium came on ; on the 21ft, he became 
deaf; he died on the 25th, after having fufFered from 
fever, pain in his bowels, and continued diarrhasa; but 
the defecl in his eyes never returned after the loth. 
This man had clear bright eyes: when his fight failed 
him the pupils were enlarged about one-third in diameter. 
Medical Fads and Enquiries, vol. i. p. 111. 

Boerhaave gives us an example of imperfed vifion, 
from a difcordance betwixt the contradion of the iris and 
the excitement of the retina ; fo that the pupil did not 
dilate in the proportion to the decay of light 

When inflammation extends within the eye, or when 
the retina is excited by fympathy with the ophthalmia of 
the outer membranes, it may happen that the patient is 
totally blind during the day, and yet fees on the ap- 

* In old people there is an obfcurity of vifion, from a diminifficd 
fenfibility of the retina ; and the iris does not take a quick fucceffioH 
•f contraftioa and dilatation with the change of light, 
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proach of evening; becaufe, from the fenfibllity of 
the retina, the pupii is abfolutely fliut, but as the light 
is diminiihed the pupil is gradually relaxed, and the ob- 
fcure light admitted, and this obfcure light, from the 
irritable ftate of the retina, gives a vivid fenfation in- 
comprehenfible to the byftanders. Our judgments of 
the ■ ftreiigth of fenfations are comparative merely ; 
when we have been accuftomed to ftrong. impreffions, 
leffer ones are difregarded. The greater light deftroys 
the capacity of the retina for receiving flighter and more 
delicate impreiGons; while, on the other hand, the 
abfence of light referves to us the power of feeing ob. 
jefts the moft faintly illuminated. We are every day be¬ 
coming more acquainted with the invifible properties of 
light: and we have frequent experience of darknefs be¬ 
ing relative, and that what we fhould call total darknefs 
is very often but a fainter light. One man will fee dif- 
tincfly, when another is quite deprived of the power of 
difcerning objeQis. A man in prifon feems to have the 
light gradually admitted to him; and many animals are 
in quick purfuit of their prey, while we are groping our 
way with the affillance of our other fenfes. 

Animals which feek their prey in a light which is dark¬ 
nefs to us, have, moft propably, a greater degree of fen- 
fibility of the retina. But they have alfo a more con- 
Tpicuous apparatus in the largenefs of their eyes, and 
the dilatability of their pupil, while the fenfibility which 
this provilion gives, is often guarded from the light of 
day by the membrana nictitans, and by an iris capable of 
great contrafrion. Their iris poffefles alfo a great power 
of contraftion in narrowing the pupil during the day, as 
it is capable of dilating during the night, to the whole 
extent of the cornea. In the human eye, alfo, the ft rift 
fympathy between the iris and retina is a guard to the 
latter. But it has often happened that, in ufing op¬ 
tical inftiuments, the retina has been hurt by the in- 
tenfity of the light from the concentrated rays: a leffer 
degree of this effeft we have given us in the following 
inftance 


^ Via. by Dr. Rdd. 

5 3. 
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“ Being occupied in making an exad meridian, in 
order to obferve the tranfit of Venus, I rafiily direded 
to the fun, by my right eye, the crofe hairs of a fmall 
telefeope. I had often done the like in my younger days 
with impunity ; but I fuffered by it at laft, which I men- 
tion as a warning to others. 1 foon obferved a remark- 
nble dimnefs in .that eye, and for many weeks, when I 
was in the dark or lliut my eyes, there appeared before 
the right eye a lucid fpot, which trembled much like the 
image of the fun feen by refledion from water. This 
appearance grew fainter, and lefs frequent by degrees, 
fo that now there are feldom any remains of it^ But 
fome other very fenfible effeds of this hurt ftill remain; 

For, firft, the fight of the right eye continues to be 
more dim than that of the left ; fecondly, the neareft 
limit of diftind vifion is more remote in the right eye 
than in the other, although, before the time mentioned, 
.they were equal in both thefe refpeds, as I had found by 
many trials ; but, thirdly, what I chiefly intend to men¬ 
tion is, that a ftraight line, in fome circumftances, ap¬ 
pears to the right eye to have a curvature in it. Thus, 
when I look upon a mufick book, and, fliutting my left 
(eye, dired the right to a poiiit of the middle line of the 
live which compofe the ftaff of mufick, the middle line 
appears dim indeed at the point to which the eye is di- 
reded, but ftraight; at the fame time the two linel 
pbove it and ihe two below it appear to be bent out¬ 
wards, and to be more diftind from each other, and 
from the middle line, than at other parts of the ftaff to 
which the eye is not direded. Fourthly,, although I 
have repeated this experiment times innumerable within 
|hefe i6 months, I do not find that cuftom and expe? 
rience tal^es away this appearance of curvature in 
ftraight lines. Laftly, this appearance of curvature is 
perceptible when I look with the right eye only, but not 
when I look with b.oth eyes ; yet I fee better with both 
(Ryes together than even with the left eye alone-** 

Herfchel, in making his obfervations on the fun, found 
the irritation proceeding from the re<d rays * (being thofe 

* See a curious inftance of red colours producing convulfions in an 
epileptic patient. Sandiibrt Tbef. vol. iii. pag. 314. 
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of the rays of light which have the property of pro¬ 
ducing heat in the greateft degree); he found, when he 
«fed red glafe to intercept the too vivid impreflion of 
light on his eyes, that they flopped the light but pro.- 
,duced an infufferable irritation from the degree of heat. 
But when he ufed green glafs, it tranfmitted more light, 
•and remedied the former inconvenience of an irritation 
arifing from heat. He concluded, that in the darken¬ 
ing glaifes for telefcopea, the red light of the fun fhould 
.be entirely intercepted. Boerhaave mentions an inftance 
of the retina being injured by the long ufe of the telef- 
cope, and he himfelf was hurt by a fimilar caufe. Thefe 
injuries are owing to the intrufion of light highly con¬ 
centrated^ and over which the pupil has no command ; 
it is a degree of intenfity which,the organ is not prepared 
to countera^. 


CHAP. VI. 

m THE MEMBRANA PUPILLARIS. 

T he membrana pupillaris is an extremely vafcular. 

membrane, which is extended acrofs the pupil of 
the foetus. It was difeovered by Haller, Albinus, 
Wachendorf and Dr. William Hunter, at the fame 
time or without correfpondenee with each other. Hal- 
ier.tj after injefting, with oil of turpentine and cinna¬ 
bar, a foetus of the feventh month, faw through the cor¬ 
nea the veffels of the iris injected, and fome ramifications 
from them produced into the fpaceof the pupil. Frorn 
conviction that no veffels ramified without an involving 
membrane, he naturally concluded, that a membrane 
was drawn acrofs the pupil of the foetus, though, in this 
jnftance, it w'as about to difappear. 

* In Commercio Norico, A. 1740, hebd. 18. as quoted by Haller, 
t De nava tunica pupillam foetus claudente. Oper. minor. 
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In feveral other fostufes of the feventh month he con. 
firmed his firft obfervation ; and, cutting off the cornea, 
he obferved the membrane impelled forward by the hu¬ 
mors behind like a little veficle. 

Albinus, in his firft book of Academical Annotations, 
thus defcribes the way in which he detefted this mem- 
brane. In the fame child in whom he had filled the 
veffels of -the chryftalline, he alfo firft obferved the mem- 
brane which clofes the pupil, and in which the veffels 
«rere injected that came from the margin of the pupil. 
Upon looking through the cornea, he could fee no dif* 
tinftion of parts, but all feemed vafcularity. He con¬ 
ceived, at firft, that thefe were the veffels of the uvea, 
and that it had quite contraflied and had fhut the pupil; 
then that they were the veffels of the capfuie of the 
cryftalline lens; but having cut into the eye, he found 
it to be this membrane. Dr. Hunter, fpeaking of this 
membrane, and , of Albinus’s claim to the difcovery, 
fays, “ In juftice to this great anatomift, I muft declare 
that I believe this, both b^ecaufe he affertsit and becaufe 
I know from the circumftances it' was hardly poffible 
he could mifs taking notice of it in that child.” “I 
have always obferved (he continues), both in the human 
body and in the^quadruped, that there is a great refem* 
blance to one another in the veffels of the capfula 
criftallini and of the membrana pupillae. In ah injeded 
fcetus, i always find both nearly in the fame ftatei if 
one be filled only with the blood that is drove before 
the injection, fo is the other; if one be filled partly 
with injedion, and partly with blood, the other is in 
the fame condition; if one, by good'fortune,be finely 
and minutely filled with injedion, the otherds fo too; 
if one be burft by extravafations, the other is commonly 
in the fame ftate ■, and when the foetus is fo near its full 
time that the one cannot be injected, neither can the 
other 

Dr; Hunter, fpeaking further of the artery of the 
chriftalline capfuie, fays, “ that it does not terminate at 

* See Medical ConuEentaries, p-6j, foot note. 

the 
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the great circle of that humor. Its fmall branches pafs 
that circle, and run a very little way on the anterior 
furface of the chriftalline humor before the points of 
the ciliary procefles j then they leave the humor and run 
forwards, fupported on a very delicate membrane, to 
lofe themfelves in the membrana pupills.” He con¬ 
tinues : “ The membrana pupillte receives two different 
fets of arteries, one larger, from the iris, and the other 
much finaller, but very numerous from the chriftalline 
capfule.” ■ , 

Now I think that every exprefllon in thefe excerpts 
confirms the opinion I entertain, that thefe veffels which 
are feen filled with red blood, and which take their 
eourfe through the humors, are fubfervient merely to 
the membrana pupillaris. , 

The firfl time I obferved the membrana pupillaris 
was in the eye of a child born at the full time. I had 
injefted the child very minutely with fizeand vermillion, 
and the iris was beautifully red and the pupil quite 
tranfparent and black, and not obfcured by any extra- 
vafation of the injedion into the aqueous humor : upon 
very narrowly obferving the circle of the iris, I faw 
diftinftly a fmall inje6;ed veffel pafs out from the edge 
of the iris, and crofting, the pupil, divide into two 
branches which ran into the, oppofite margin of the 
iris. This was the remains of the membrane, but fo 
delicate and fo perfedlly tranfparent, that the prefence' 
of it was only to be argued frohi the velfel which was^ 
feen to crofs the pupil. , 

•Since that time T have often feen it in the early 
months, and particularly ftrong about the feventh month 
of the foetus. It is then an opaque, and very vafcular 
membrane,, and generally-it has fpots and flreaks of 
extravafation in it. The vafcular ftrudure of this 
membrane is very particular, and I can affign no other 
reafon for this than that it may be a provifion for its 
rapid abforption. It has evidently two fources of velTels, 
^iz. the veffels of the capfules and thofe of the iris j, 
but whether the arteries come by the one fource, and 

the 
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the veins depart by the o her, I cannot as yet deter, 
mine. In one preparation 1 fee the veflels with their 
trunk in the membrana pupillaris, and the branches fent 
over the fur face of the. iris. 

The larger and flat venous-like veflels of the mem- 
brane are diftributed in a beautiful net-work, in the form 
of the lozinge of a Gothic window. They have a free 
communication with each other. In their whole courfe 
the veflels feem nearly of the fame fize, which alfo is 
(like the charafter of a venous net-work), and they ter¬ 
minate apparently in the margin of the iris. 

. The ufe of the membrana pupillaris I think fufficiently 
apparent, though I do not find that it has hitherto been 
underftood. Haller makes a comparifon betwixt this 
membrane, which clofes up the pupil, and that matter 
which is accumulated in the paflage of the ear in the 
foetus. But there is no analogy. — As the waters of 
the amnios might other-wife be in contaS: with the mem¬ 
brane of the drum of the ear, and injure what neceffarily 
is of a dry and arid nature, this matter accumulated in the 
ear of the foetus defends it. But at the time, when the 
membrana ptipillaris exifts in its full ftrength and vafcn- 
Jarity, no light is admitted into the eye,—- the foetus is 
lying in its mother’s v/omb. Towards the ninth month, 
the membrane has become tranfparent, and if not tOf 
tally abforbed, it is torn by the firfl: motion of the pupil 
and altogether difappears. It can therefore have no ef? 
feft in obfcuring the light, and prev^ting it from ex¬ 
citing in top great a degree the eye of the newly-born 
child. To explain the effett of this membrane, then, 
we have only to confider that it is of the nature of the 
iris to contract its circular fibres during the operation 
light, fo as to clofe or nearly clofe the pupil j that, on 
the other hand, the pupil is completely dilated through 
the operation of the radiated fibres of the iris in dark- 
nefs: — To the queftion, then, why it is not dilated 
during the foetal ftate ? The anfwer, I think, is de¬ 
cidedly this: — The iris is not loofe in the foetal ftate, 
it is connected and ftretched to the middle degree of con*- 

traflion 
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tra£Hon and dilatation by the membrana pupillaris. Were 
the iris in a full ftate of contradtion, during the life of 
the foetus, it could not receive its full nouriftment, pro¬ 
per degree of extenfion, and due powers; but being 
preferved ftationary and extended, the difpofition to con- 
tradlion, which it muft have when the retina is without 
excitement, is counteracted; until it is about to receive, 
by the birth of the child, that degree of excitement which 
is to keep up the preponderance towards the contraSed 
^ateof the pupil# 


CHAP. VII. 

OF THE HUMORS OF THE EYE. 

OF THE AQUEOUS HUMOR. 

T he aqueous humor is perfectly limpid. It has no 
capfule or furrounding membrane, as it is not in 
confidence allied to the other humors, but is fluid *. 
The life which I have afligned to the aqueous humor ex¬ 
plains its nature and the extent of the chamber which 
contains it, viz. that it diftends the cornea and allows 
the free motion of the iris ; it confequently fills thefpace 
between the lens and cornea. The ufual defcription is, 
that it is lodged in two chambers; the one before the 
iris, called the anterior chamber of the aqueous humor, 
and the other behind the iri^ called the pofterior cham¬ 
ber of the aqueous humor.' 

This pofterior chamber, was, at one time, conceived 
to be of great extent tj and authors fpoke of deprefling 
the lens into the pofterior chamber of the aqueous hu- 

* Itpoffefles, however, a degree of vifcidity. Winflow, 
t Viz. by Heifter. They were called the firft and fecond chata* 
ber.? by M. Briffeau. 


mor. 
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SRor *. It is found, now, that betwixt the lens and iris 
there- is no fpace to which we ought to give this name of 
chamber. 

Heifter, Morgagni, and M. Petit (medecin) firft de. 
monftrated the extreme fniallnefs of the pafterior chain- 
ber, and after them Window confirmed the fa£t, that 
the iris, moved almofl in contad with the anterior furface 
of the lens., 

M- Petit gave the cleared proof of the fmallnels of 
the poilerior chamber, by freezing all the humors .of 
the eye, and diffecling them in their folid hate. With¬ 
out this expedient it was impoffible to prove the relative 
fcze of the two chambers; for, whenever the cornea 
was cut, the aqueous fluid efcaped, and the lens pulhed 
forward. When the eye was frozen, and. then, differed,■ 
it was found that the ice, which took the ihape and 
dimenfions of the anterior chamber, was much larger 
than that found in the pofterior chamber f ; indeed the 
latter was formed of a very thin flake of ice. The thia 
piece of ice in the pofterior chamber indicated as much 
fluid only betwixt the iris and lens as might allow a free I 
motion to the iris. Thefe experiments were inftituted ia 
the eourfe of invefligating the queflioa of the nature of 
the cataradt. 

' The eonclufion, that the pofterior chamber of th& 
aqueous humor contained but one-fourth of the whole 
aqueous humor, was admitted with great dilScuIty and 
after much eonteft. It determined’ the queftion, whe¬ 
ther the' cataracl was a membrane or the opaque lens; 
for, aa thofe who maintained that it was a membrane, 
(aid it could not be the lens, becaufe the lens was far 
diftant from the iris, it was neceffary for their opponents 
|o prove that the leas- was clofe upon the pupil, and 
|hat the pofterior chamber of the aqueous humor' was 
very fmaU®. 

^ There eertainly appears fufficient room for this in Vefalius and 
^j-iggs’ plates,: thefe plates have .milled many. 

i- See A.cad. Roy. des Sciences, 1223. Mem. p 3,S, 
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it IS agreed that, in the adult, the quantity of the 
aqueous humor amounts to five grains; in the foetus it 
is red, turbid, and weighs about a grain and a half, 
owing, in part, to the comparatively greater thicknefs 
of the cornea. 

As it is natural to conceive that the aqueous humo? 
Sows from a vafcular furface, it is the moft generally 
received opinion, that it is derived from the points of 
the ciliary proceffes and furface of the iris, Haller, par¬ 
ticularly, and after him Zinn, have thought that th@ 
ciliary procefies were the fecreting bodies; but there 
is one ai*gument which, in my mind, determines that 
thefe are not the foie fecreting parts, viz. that while the 
membraaa pupillaris clofes up the communication be¬ 
twixt the two chambers, I have obferved the anterior one 
to be full of the Suid; which of courfe muft have been 
fupplied from another fource than the ciliary proceffes, 
J fuppofe, therefore, that the villous furface of the iris 
is the proper fecreting furface of the aqueous humor 
Zinn obferves, that Haller faw the membrana pupillaris 
diftended and bulged forwards by the aqueous humor in 
the pofterior chamber. It is fcarceiy neceffary to fay, 
that this muff always take place when the cornea is firft 
opened in demonftrating that membrane, whether there 
be a watery fluid behind it or not. But i believe I {hall 
be able to prove, that the fecretion of the ciliary pro¬ 
ceffes can have little power of filling the pofteiior cham¬ 
ber, even^ from the connexion of membranes behind the 
membrana pupillaris in the foetus. The aqueous fluid is 
perpetually undergoing the change of fecretion and afe- 
Xorption, and this is the reafon of its quick renewal when 
it has been allowed to efcape by puncture of the cornea, 

* The opinion of Nnck is now out of the queftlon. He thought 
that he had difcovered particular aqueduAs, which conveyed the 
aqueous humor into the, anterior part of the eye; but thefe are fousi^ 
to be nothing more than the iltort ciliary arteries which pierce the fore 
part of the fclerotica. M. Merry and Bonhomme (fee Zinn, p, 143.) 
■obferved. In an adult, the pupil clofed with the membrane, and, ia 
this iaftance, there was fcarceiy any fluid in the, anterior chamber, 
the pofterior was turgid with fluid. 


The 
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The ancients were not ignorant of the quick regeneration j 
of this fluid. It was proved to the moderns by a char. j 
latanj Jofephus Burrhus (ventofus homo, qui in car- 
cere Romano periit). Before the phyhcians of Am- 1 
fterdam he pundured the cornea of a dog ; then inftH- 
iing his liquor under the cornea, he bound up the eye; 

In a few days he took off the bandage, and fhowed them, 
the,cornea again diflended with the aqueous humor. 

It was foon found that the inftilled fluid was of no kind 
of confequence. Redi and Nuck made many experi¬ 
ments, and it was found that the aqueous humor was re« 
generated in the courfe of 24 hours. 

When the difputes regarding the catarad ran high, 
and when, to make new diftindions in the difeafe was 
taken as a mark of pradical knowledge and of acutenefs, 
there was a kind of catarad attributed to the aqueous 
humor. When the aqueous humor became turbid, 
white, and opaque, and obfcured the pupil, they were 
abfurd enough to call this a catarad. The turbid ftate 
of the aqueous humor is at once diftinguilhable, from 
the opaque Lens, becaufe it obfcures the iris as well as the- 
pupil. 

Pus is formed in the chambers of the aqueous huraor^ 

In confequence of deep inflammation, contufions, &c. 
and from the fame caufe, fometimes, proceeds a bloody 
effufion. When the pus has lodged in the anterior 
chamber of the aqueous humor, it would appear, upon 
the authority of Galen, that an oculifl: of his day per¬ 
formed a cure by fhaking the patient’s head * ! It is an. 
operation of oculifts to pundure and allow the pus to 
Sow out, and fome have even fyringed out the pus with 
water!; but this mull have been on the principles of 
Jof. Burrhus’s exhibition ; for the natural fecretion is 

here 

'* Mouchart fays, he has often feen the oculift Woolhoufe repeat 
this cure by fhaking his patient’s head over the fide of the bed. He 
attributed the cure to the falling of the pus into the poilerior cbam- 
ber, which, he fuppofes, has parts more capable of abforbing it. 

t They were at variance regarding the place at which to punftiire 
Sir this difcharge: ~ Some did it behind the iris ; there we 

tbet^ 
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here the beft diluent. When we recollefl the nature of 
the parts with which the pus lies in contad,. we cannot 
fanguine in the hope of fuch an operation faving the 
eye. Sometimes there remains, after operation on the 
cornea, or in confequence of ulceration, a continued: 
flow of the aqueous humor; the confequence is a fub- 
Tiding of the cornea * : it becomes corrugated, opaque, 
and, from the contad of the iris, apt to adhere to the iris. 
In confequence of this fuppuration, there fometimes fol¬ 
lows an abfolute obftrudion of the pupil, from the co- 
sdefcing and adhefion of the edges of the .iris t* 

THE VITRF-OUS HUMOR. 

The vitreous humor, as already explained, occupies- 
almoft entirely the great ball of the eye. It is confe- 
quently beyond the lens, and keeps it at the requifite 
diftance, to caufe the rays from objeds to concentrate and 
impinge upon the retina. The vitreous humor is confi- 
derabiy denfer than the aqueous humor Its involv¬ 
ing membrane is called membrana hyoloides five vitrea §. 
The peculiar appearance of this humor,its glairy-like con- 
fiftence, is not owing to its denfity, but to the manner. 
ia which it is contained in its membranes. From being 
contained in a cellular Itrufture of perfectly pellucid mem¬ 
branes, it has the adhefion and confiftence of the white 
of an egg. This membranous ftruQ:ure of the vitreous 
humpr has been demonftrated by acids and by freezing. 
When frozen, it was found to confift of pieces of ice 
connefted by ftrong membranes, which feparated with 
difficulty, and ftiowed their torn fragments ; and M. De- 


there is a crowd of veffels ; the belt place is the lower edge of the cor¬ 
nea before the iris. It feems to have been no uncommon accident, in 
this operation, to find the lens protruded through the pupil. The' 
reafon of this has been already explained. 

* Rhytidolis, feu fubfidentia & copugatio cornese. I 

■t Viz. Synifefis. There has occurred congenital imperforatiow'of 
.the pupil. 

X It is, according to Dr. Monro, in the proportion of as ioi6 to 
JOoo. 

i O^hthalmo graphia authore G. Briggs, 1676. Cantab. 
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mours lifted the tranfparent membranes with the point 
of a needle. Although the vitreous humor appears to 
be gelatinous, it is not fo in reality, and when it is taken 
from the coats of the eye, it retains the fhape for a time, 
but gradually fubfides by the fluid exuding from the 
Uperabranes, and this is accelerated by punduring it. 

OF THE CHRISTALLINE LENS. 

The chriftalline humor is a fmall body, of the fliape 
of an optician’s lens, of great power. It is of perfed 
tranfparency, and of denfity much greater than the vi¬ 
treous humor. Its denfity to that of the vitreous hu¬ 
mor is calculated to be as 1114 to 1016. But the chrif- 
lalline is not of uniform denfity, for the centre forms a 
denfer nucleus. 

The form of the chriflalUne is that of a comprefled 
fphere, the anterior furface being more compreffed or 
flatter, though, in a degree, convex. According to Petit, 
the anterior furface is the fegment of a fphere whofe dia¬ 
meter is 7, 8, or even 9 lines. The pofterior furface 
IS a fphere of 4 or 5, or 5I lines in diameter. The 
internal ftrudure of the lens is quite peculiar, and re- 
fembles neither the vitreous nor the aqueous hum.or. By 
maceration, it fplits into lamellte, and at the fame time 
burfts up into equal parts, fo that there is firft a flellated- 
like fiflurc, and then it feparates into pretty regular di- 
vifionsj and after maceration in acids, the lens can be 
teafed opt into minute fiireds and fibres *. 

From its form, denfity, and central nucleus, it has 
great power of converging the rays of light j -and in an 
eye properly conflituted, it concentrates them accurately 
to the furface of the retina. For this reafon, it is placed 
before the vitreous humor, and focketed in its anterior 
part. It is contained in a capfular membrane, the tunica 
aranea improperly called f, which membrane is con¬ 
tinued from, or connedled with, the membranes of the 
vitreous humor j but this is a fubjed which requires a 
more particular invefligation, 

* See further of the mufcularity of the lens t Ophthaltnographia,* 

OF 
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OF THE CAPSULE OF THE LENS AND VITREOUS 
' HUMOR, 





tnfig. I. we have the appearance of the Petitian canal' 
blown up. It is not found full of any fluid, it is only 
the laminss of membrane inflated, and it is beft demon- 
flrated by cutting oiF the cornea, and with it a fmall cir¬ 
cular portion of the fclerotica, and taking with thefe 
the iris alfo, when the lens prefents itfelf feated firmly in 
its capfule on the vitreous humor. Now laying back 
the ciliary procefles, we make a fine puncture with a 
lancet by the fide of the lens, and then blow gently into 
it with the blow-pipe. 

Every anatomift acknowledges the exiftence of the 
Petitian canal, and a diilinct capfule to the lens is alfo 
pretty generally allowed. But- many deny that the 
vitreous membrane has two plates, without obferving 
that the exiftence of the Petitian canal is a proof of the 
fplitting of the membrana vitrea, on the fore part at 
leaft. Some believe that the vitreous membrane fplits 
and involves the lens, and forms its capfule; but the 
difficulty, on this fuppofition, is ftill to account for the 
formation of the canal which furrounds the lens; for 
as the fluids on the furface of the lens and within its 
capfule have not admiffion to the canal, the canal muft 
be diftinCl; and, indeed, fometimes we blow up the 
circular canal, and fometimes, by a wrong pundture, 
the capfule of the lens itfelf; but not both at once. 

VOL. Ill, G Seeing 
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Seeing, then, that thefe cavities are diftinQ:, feme 
anatomifts have admitted that the membrana vitrea is 
double ; that the lens has its proper capfule ; and that 
the lamina of the vitreous membrane, coming near the 
margin of the lens, fplits and involves it in a fecond 
coat, (as in fig. 2.) Others have fuppofed that the 
anterior layer of the vitreous humor does not pafs over 
the anterior furface of the proper capfule of the lens, 
but only adheres to the edge of the capfule of the lens, 
and forms the Petitian canal. There are yet others 
who have deferibed the membrana vafculofa of the 
retina as forming the capfule of the lens. This is one 
of thofe pieces of anatomy which provokes us to con¬ 
tinued refearch, and mortifies us with continual dif- 
appointment. If this piece of anatomy, when invefti- 
gated in the eye of an adult, is difficult to be under- 
Ilood, it is infinitely more complicated in the eye of the 
foetus ; and, for my own part, I cannot reconcile my 
experience with any former opinion. 

1 conceive that it is the membrana vafculofa tunlcsi 
retinae, or membrana vafculofa Ruyfchii, which forms 
the vafcular capfule of the lens in the foetus, and alfo 
the canal of Petit in the adult. The criftalline lens 
has, in the firfl place, its proper capfule, which fur- 
rounds it on all fides : again, the tranfparent web of 
membrane that is continued onward from that part of 
the retina which has upon it the pulpy and nervous ex- 
panfion, fplits when it approaches the margin of the 
lens. One lamina goes round behind the lens, and the 
other pafles a little before it, forms an adhefion to the 
capfule of the lens, and is then refle6;ed off to the points 
of the ciliary procefles and to the membrana pupillaris 
of the foetus*. Betwixt thefe fplit lamina: of the eon* 

* In the foetus, as far as I have obferved, the proper capfule of 
the lens and the membrana pupillaris lie in contaft, but they do not 
adhere ; and while the membrana pupillaris is perfeftly red with in- 
jeftion, there is none to be feen on the fore part of the capfule. 
There is, indeed, no part of that furface which is- afterwards tp 
fecrete the aqueous humor, which could fecrete that fluid, betwixt 
the furface of the lens and membrana pupillaris ; fo complete is the 
adhefion of the adventitious and vafcular tunic of the lens to the 
membrana pupillaris; 

finueo 
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tinued membrane of the retina, the canal which fur- 
rounds the lens is formed. The membrana vitrea is 
limply reflected over the back of the lens, and has .no 
part in forming the Petitian canal. Where the retina 
advances forward upon the ciliary procelfes, it forms 
an adhelion, beyond which the medullary part is not 
continued ; but the membrana vafculofa paffing on¬ 
ward, as I have defcribed, embraces the lens, and the 
lamina, which pafles behind the lens and before the 
vitreous humor, receives and conveys the artery of the 
capfule ; on the fore part of the lens the anterior 
lamina only touches the capfule of the lens, adheres, 
and is then refleded off to form the membrana pu- 
pillaris. 

In this account I am fupported by the mofl: careful , 
inveftigation, and by the fimplicity of this fyftem of 
veffels : for it will be obferved, that it is. on the mem¬ 
brana vafculofa alone that the veffels, carrying red 
blood in the foetus, are fupported, and that it Ihows 
throughout the fame charader for vafcularity. Again^ 

I think it probabie that this membrane which paffes be¬ 
fore the lens, viz. the membrana pupillaris, and that 
which paffes behind the lens, forming the vafcular 
capfule of the lens, difappears at the fame time ; or if 
this poflerior and vafcular membrane which paffes be- , 
hind the lens is not totally abforbed, it becomes thin 
and more intimately united to the membrana vitrea. 


CHAP. VIII. 

OF THE DISTRIBUTION OF THE CENTRAL 
ARTERY AND VEIN OF THE RETINA. 

I AM the more anxious to give the accurate diftri- 
bution of thefe veffels, that Walter’s account of them 
3 s tended much to derange that fimple and natural 
G jZ view 
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view of this fyftem which obfervation authorizes us 
to take. 

The arteria centralis retinae arifes from the ophthalmic 
artery*. Sometimes it is derived from the ciliary 
arteries before they enter the coats of the eye, and 
often there is more than one branch entering the optic 
nerve t* ' Arifing from this fource, there are many 
branches which are diftributed to the retina, while a 
branch paffes onward from the lamina cribrofa through 
the vitreous humor to the capfule of the lens. This 
velfel does not pafs exaftly in the centre of the vitreous 
humor, but to one fide of the axis of the eye. When 
it arrives near the capfule of the lens, it divides into 
three or four branches, which, reaching the capfule, 
fpread beautifully on the back part of it |. 

The BRANCHES, of the arteria centralis retinae, which 
are diftributed in the retina, are fubfervient to its fup* 
port, and are confequently as vifible in the adult as in 
the foetus ; and, where the membrane of the retina has 
been defcribed as adhering to the point of the ciliary 
body, thefe veffels of the retina unite to or inofculafie 
with the veffels of the ciliary proceffes. 

Walter objedls to the defcription of the arteria cen¬ 
tralis retinse given by Haller and others ; be fays, de¬ 
cidedly, that there are no arteries diftributed to the 
retina, and that anatomifls have deceived themfelves in 
fuppofing thofe veffels which ramify on the retina, to 
be arteries, when, in reality, they are veins ; he con¬ 
ceives, that the free return of the injedlion from the 

* See Haller, Fafcic. vil. tab. vl. fig. 2. 4. 7. 

f Haller, F. vii. p. 42. 

j Walter (de venis oculi) fays, the arteria centralis retinas, having 
perforated the membrana hyoloidea, paffes through the middle of 
the vitreous humor, and fcatters fome twigs on the fmall cells of the 
vitreous humor. It does not, he fays, run through the vitreous hii- 
mor in a ftraight line from behind, forward, nor does it divide into 
a great number of branches in the poftcrior part of the capfule of 
the lens, like radii from a centre, as Zinn has defcribed. He afferts 
that the lens receives its veffels from the invcfture of the membrana 
hyoloidea, and that they fun back from the edge of the lens towards 
the pofterior convexity. 


extre- 
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extremities of the arteries into the veins has mifled 
them. 

I am at a lofs to conceive what notions ProfefTor 
Walter can have entertained regarding this vein diftri- 
buted in the retina, without an accompanying artery. 
It is a fuppofition contrary to the general frame of the 
oeconomy, and I would oppofe to it, with confidence, 
my own experience, fince, in the ox and other animals, 
I have feen the veins of the retina turged with blood and 
exceedingly diflinfl: 5 yet when I injefted the trunk of 
the artery at the root of the optic nerve, I found a fet 
of vefTels inje6:ed on the furface of the retina quite dif- 
tindt from the turgid veins, and which could be no other 
than the arteries diftributed to the retina. I muft con¬ 
clude that there is no peculiarity in the dillribution of 
veffels in the tunica vafculofa retinas. 

We frequently obferve, that the trunks of veins and 
arteries, deftined to the fame final diftribution, take a 
different courfe; but in their final diftribution, I know 
no inftance in which they do-not ramify with parallel 
branches interwoven with each oth«*. 

The VENA CENTRALIS RETINAE, as It IS dcfcribed 
by Haller, is fometimes a branch of the ophthalmica 
cerebralis, but often it rifes from the cavernous finus, 
amongft the origins of the external and inferior redti 
mufcles of the eye j after giving off many fmall twigs 
to the periofteum and fat of the orbit, it p^es obliquely 
from behind, forward, and inward, perforates the fheath 
of the optic nerve, and, after fupplying the fheath, dips 
into the furface of the nerve. — It is now the comes ar- 
terim centralis retinse. It enters through the pribriform 
plate of . the optic nerve, and fpreading generally in large 
and remarkable branches on the retina, thefe make free 
inofculations;,with each other, and finally inofculate with 
■the veins of the ciliary proceffes. 

Whether a branch of the vena centralis retinae is fent 
off to accompany the branch of the artery which takes 
its courfe through the vitreous humor, 1 have not been 
able to determine. 

^3 
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CHAP. IX. 

OF THE VASCULARITY OF THE PELLUCIB 
MEMBRANES. 

I F we cut through the fclerotic and choroid coat, 
round the optic nerve as it enters the eye, and after¬ 
wards cut up the outer coats towards the cornea, the 
humors fall out from thefe coats, and will remain fuf- 
pended in a fluid, hanging by the optic nerve and clofely 
embraced by the retina: we have now to review thefe 
parts taken colledively, independent of the outward and 
proper coats, and, as I have clafled them, as conftituting 
the internal globe of the eye. 

' The firft peculiarity which ftrikes us here is the per- 
feO: tranfparency of all the parts within the embrace 
of the retina. As there are, in the adult and healthy 
eye, no veflels to be feen in the tranfparent membrane 
and humors, it becomes a queftion, whether nature 
has provided for the fupport and nourifliment of thofe 
parts by other means than the comnion circulation of 
red blood through veflels ? Now, I am inclined to 
think, that there is no fuch circulation through them 
and I believe, that this would be much more generally 
allowed were there not fomething like a proof rernainr 
ing in pien’s minds that thefe humors and tunics were 
fupplied with red blood in the foetus; whence they de-? 
duce the natural confequence that, in the adult ftate, 
thefe veflels are only fhrunk fo as to conyey only 
colourlefs fluids. I have, therefore, to give my 
reafons why I think that thefe veflels of ,jthe foetus are 
not fubfervient to the humors; and, I think, I lhall 
prove that, when they have once difappeared, they are 
no longer pervious veflels; that, though thofe parts 
which they are fuppofed to fupply, fiiould become in«- 
flamed and vafcular in the adult, thefe veflels which 
were apparent in the foetus do not become enlarged; 

that 
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that they dp not adminifter in any way to inflammation 
and difeafe, but that a new fource is given, and that 
veflels are formed which were at no former period 
difcemable. 

Why fhould there be red biood tranfmitted to the 
pellucid membranes and humors of the foetus ? Why 
is not that ilate of circulation, which nourifhes and 
fupports the parts in the' adult date, fufficient for their 
growth and the progrefs to perfection which they un¬ 
dergo in the foetus ? Why is the capfule of the lens 
only crowded with veflels carrying red blood, w^hile 
the proof of veflels palling to the cells of the vitreous 
coat Hands upon fome very rare and vague aflertions, 
and fuch as can be naturally explained by the appear¬ 
ance of thofe veflfels which merely pafs through the vi¬ 
treous humor for a different deftination ? 

I believe this is a view which has been little attended 
to ; but, upon the moft minute enquiry, and upon ex¬ 
amining the preparations of the vafcularity of the eye 
of the foetus, I can fee no veflels pafling into the hu¬ 
mors and carrying red blood, which are not finally 
diflributed to the membrana pupillaris. When we lay 
open the eye of a foetus, after a very minute and fuc- 
cefsful injedion, we fee. veflfels which all proceed from 
the centre of the optic nerve, pafling through the 
vitreous humor to the back of the capfule of the lens, 
viz. the branches of the arteria centralis retins. This 
artery divides very often into many branches before it , 
arrives at the capfule of the lens now, if thefe be filled 
with blood, or but partially injecled, they have the ap¬ 
pearance of being branches diflributed to the vitreous 
humor, and not to the lens. This appearance is ftill 
more apt to deceive us when the lens is feparated from 
the vitreous humor, and when the vitreoous humor is 
othervvife diflurbed, for then the veflels fhrink and 
feem to terminate in the midft of the vitreous humor. 
When the injeClion is perfect Is no fuch appear¬ 

ance. 

On the back of the lens we fee a profufion of veffels; 
but I think I may pofitively fay that thefe veflels do not 
^ 4 penetrate 
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penetrate to the lens itfelf, but are merely on the cap. 
fule, and that having made the circuit of the lens, they 
terminate in the membrana pupillaris and' ciliary body. 

I can obferve no villi on the inner furface of the capfule 
of the lenSj nor any appearance of its being a fecreting 
furface, to lead me to fuppofe that thefe veffels fecrete 
the lens, as Walter fuppofes they do; nor, after the 
moft fuccefsful injeftion of the capfule of the lens and 
of the coats of the eye in general, can I obferve the 
flightefl: ftain of colour in the pellucid ftate of the lens, 
nor betwixt its white fibres when it becomes opaque. 
Nor have I obferved,. at any time, a firigle branch of 
thefe veflels, which are fo profufe on the back of the 
lens, diftributed to the anterior part of the capfule; on 
the contrary, they all terminate abruptly at that line, a 
little forward from the utmoft verge of the lens, where 
they are united to the veffels of the membrana pupil- 
laris and ciliary proceffes. Were thefe veffels of the 
capfule provided for the fecretion of the lens, or were 
thofe veffels the trunks of leffer branches, which pierce 
into the fubftance of the lens, they would appear alfo 
ijn the fore part of the capfule. 

If I am accurate in thefe obfervations, we are 
authorized to deduce this conclufion; — that thefe 
veffels which we fee running through the vitreous hu’ 
mor and capfule of the lens, and which are fometimes 
feen filled with red blood or injeded with fize and 
Vermillion, are not the veffels of the humors, but 
veffels in their paffage to the membrana pupillaris, and 
that they difappear totally when that membrane is ab-- 
forbed. Tlagy are injeded when the membrana pupil- 
laris is injeded; they are more difficult to fill when 
that membrane is becoming pellucid and tender towards 
the latter period of geftation; and with the annihilation 
of the membrane follows the difappearance of the 
veffels carrying red blood through the tranfparent hu< 
mor of fhe-eye- - 

In confirmation of the total annihilation of thefe 
central veffels of the vitreous humor, I have found that, 
when difeafe comes upon the lens of the adult, the 

veffels, 
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veflels, which are apparent in confequence of inflam- 
jnation, do not proceed through the old tra£l; from the 
centre of the optic nerve and through the vitreous, 
humor to the lens, but that they come from the extre¬ 
mity of the retina and laterally, and thence fpread over 
the back of the lens. 

' An eye, which I had lately an opportunity of ex¬ 
amining, confirmed me in this opinion. I affifted my 
brother in an operation on' the eye, in which, the an¬ 
terior part being difeafed, it was cut away. I had foon 
an opportunity of retiring and examining the parts with 
Dr. Monro. I obfefved then an opaque fpqt on the 
pofterior furface of the leiis, which was, indeed, in the 
capfule, and to this fpot there came veflels over the 
margin of the lens from the extremities of the veflels 
of the retina; but, in the vitreous humor, there were 
no vefTels to be feen, nor any branches palling into 
the lens obliquely from behind, .as they do in the 
foetus. 


CHAP. X. 

SOME SURGICAL OBSERVATIONS CON¬ 
NECTED WITH THE ANATOMY OF THE 
HUMORS. 

I HAVE already mentioned, as the principle of the 
operation of extracting the lens, that the limple 
aftion of the mufcles, furrounding the eye-ball, is fuffi- 
dent to protrude the lens, if the incifion of the cornea 
be of proper dimenlions relative to the lize of the lens. 
No doubt, if there have been thickening inflammation 
and perhaps preternatural adhefions of the membranes 
fnrrounding the lens, the operation will neceflarily be¬ 
come more complicated ; the lens will not glide at once 
over the cheek when the incifion of the corner is com¬ 
pleted. But ftill, I think, we are not to allow ourfelves 

to 
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to confider it as a ftep of the operation, in any circum* 
fiances, that the ball of the eye is to be pre&d; be- 
caufe, in that cafe, the membranes of the lens give way 
fuddenly, and part of the vitreous humor unavoidably is 
protruded with it, or the edge of the lens is turned 
obliquely to the pupil, and the vitreous humour efcapes 
by the fide of it. It is better to deftroy the adhefiphs 
with the inftrumeht, and to fcratch the capfule of- the 
lens fo that it may burft. Whence it is evident that it 
is neceflary, in order to infure the correct performance 
of the operation of extradion, that the lens fliould prefs 
equally forward on the pupil, and that the pupil Ihould 
be allowed to dilate. From this it appears, how loofp 
the ideas of thofe- are who can fpeak of trying firft to 
couch, and if that is not found to fucceed, then to petf 
form the operation of extradion. .1 conceive the at^ 
tempt with the needle to preclude the operation of ex¬ 
trading, for thefe reafons:-—unfuccessful attempt 
to deprefs will, in general, be a laboured and reiterated 
motion of the point of the needle, which muft occafion 
inflammation and an adhefion firmer than is natural, 
Again, in couching, the lens is removed from the axis 
of the eye fo far only that, in the cafe of the extrading 
being attempted, it no longer equally oppofes itfelf to 
the pupil, the confequence of which muft be, the efcape 
pf the vitreous humour and the detenfion of the lens. 

In regard to the place at which the Couching needle 
is to be introduced, we may obferve, that we are di-. 
reded, by the older furgeons, to pierce the fclerotic coat 
very near to the edge of the cornea, becaufe they were- 
afraid of hiu'ting the lens with the needle! The idea 
then entertained was, that the catarad was a membrane 
bung behind the pupil and before the lens. The older 
iurgeons had the idea that the needle entered before 
the lens, and paffed at once into the aqueous humor, 
We are to difregard thefe injundions of furgeons who 
direded the needle to be introduced with the idea of 
avoiding the lens; for, while their potions regarding 
the difeafe were erroneous, their rules of operating 
could not be corred; accordingly, we find them difi 
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ferlng in their dire6lions as to the place of piercing the 
cornea ; fome dire5:ing us to pierce it at the diftance 
of one line from the edge of the cornet^, others at the 
diftance of four lines and a half. 

Now that we know the place of the cataraQ:, and 
know alfo that it is the opaque lens, we can be at no iofs 
to introduce the needle corredly. If, fays M, Petit, we 
pierce the felerotic coat one line from the edge of the 
cornea, we pierce the tunica conjunctiva, fclerotica, cho¬ 
roid, vitreous humor, and ciliary proceifes before the 
needle enters the cataraQ:. In this pundure, w^e wound 
the moft vafcular part, and, indeed, every delicate part 
of the eye j for even in this moft anterior courfe, the 
retina is equally lacerated with the others*. But if we 
pierce the felerotic coat, three lines from the edge of 
the cornea, we avoid the ciliary ligament and body, and 
procefles ; and, by direding it a little forward, in a. 
line towards the oppofite margin of the iris, we Ihall 
find the point of the needle advancing through the 
opaque lens; for, although the lens be fo far opaque 
as to prevent the light from ftriking the retina, it is fo 
far tranfparent, in general, that the needle is diftinCfly 
feen entering its fubftance, and can be then directed, fo 
as to transfix the cataract without hurting the iris. 

We have feen that there is no pofterior chamber of 
the aqueous humour fit to contain the depreffed cryflak 
line lens. The belief, which even fome modern fur- 
geons have entertained, of the poffibility of depreffing 
the lens into the aqueous humor, is a remnant of tbofe 
inaccurate notions refpeding the fize of the pofterior 
chamber of the aqueous humor and the place of the lens, 
which have long been corrected. With this, alfo, I 
think ought to have been forgotten, the idea of the 
rifing of the lens after it has been depreffed by the ca^ 
tarad floating in the humors, —The fad I am confident 

* la pur moft modern fyftem of furgery, we are diredled to enter 
tlie needle one tenth of an inch. To my certain knowledge, not 
paly the ciliary body has been injured by this direttion, but even 
the root of the iris has been feen to be pulhed forward on the point 
of the needle* 
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is this^ when, after transfixing the catarad, we en¬ 
deavour to diflodge it by depreffing the point of the 
needle, we feparate the adhefion between the humors 
and the points of the ciliary procefles ; we do not, 
however, unfocket the lens from the fore part of the 
vitreous humor, but when the lens defcends with the 
point of the needle, from before the pupil, the vitreous 
humor revolves with it ; the confequence of which is, 
that when the needle is vfithdrawn, the lens rolls round 
with the vitreous humor-: but as the lens only is opaque, 
as its firm connexion with the vitreous humor, and 
even the rolling of the vitreous humor itfelf cannot be 
feen, this rolling of the lens appears to be the con¬ 
fequence merely of its own buoyancy in the aqueous 
humor. This adhefion of the lens to the vitreous hu¬ 
mor, I have been fenfible of during its.depreflion, from 
the elaftic nature of the refiftance which I felt. When 
the lens parts from its focket in the vitreous humor 
and when it is deprelTed with fuch a turn of the needle 
as puts it under the anterior part of the vitreous humor, 
it cannot rife again ; there is.no motion of the eye which 
can replace it—there is no aqueous fluid in which, if it 
were of lefs fpecific gravity, it could rife: it lies under 
and, in part, imbedded in the vitreous humor. Another 
idea is, that it rifes with the needle : but no one, who 
underftands what is to be done in the operation of the 
needle, will raife it again oppofite to the pupil after the 
lens is deprefled it ought to be withdrawn without 
again elevating the point.- But what has always ap¬ 
peared to me as the mofl: unaccountable caufe that can 
be affigned for the rifing of the cataradl, is the aQ:ioa 
of the mufcles of the eye*. It has been explained 
how the lens is protruded by the adion of the mufcles 
when the cornea is cut and the aqueous humor let out, 
for then the uniform refiftance of the eye is broken, 
and there is a motion of the humors towards the breachi 
and the lens, lying behind the pupil, is the firft part tP 
be protruded forward ; but when it lies under the an? 

* See Mr, Benjamin Bell’s Syftem of Surgery. 
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tenor part of the vitreous humor (and there it muft lie 
if it is at all difplaced), or in whatever fituation it hap¬ 
pens to be, from that it cannot be moved by the aaion 
of the redi mufcles ; for they embrace the eye on every 
fide, and their adion operates uniformly, fo that they 
cannot eiFeft, a body immerfed in the midfl: of the hu¬ 
mors. For the fame reafon that we fliould decline the 
operation of extracting, after attempts have been made 
to deprefs with the needle, I fhould refufe when the 
pupil is rugged and irregular, becaufe the difeafe may 
be more extenfive than it appears to be. Thus cata- 
rads brought on by falls, or blows, or pundures bf 
the eye, are lefs favourable, as there is danger of the. 
inflammation having gone deep, and having affeded 
the other humors in a way which cannot be known, 
fince the opaque lens is betwixt us and them. 

A frequent caufe of the failure of the operation of 
depreflion is the difplacement of the lens backwards j 
for when it feems to have gone down with the needle, 
it has flipped from under it and ftarted backward. In 
this cafe the pupil appears clear, but the patient gains 
little advantage ; for the catarad, though removed 
from the pupil, is ftill in the fituation to obftrud the 
light. . 


CHAP. XI. 

OF THE MANNER IN WHICH THE EYE 
ADAPTS ITSELF TO THE DISTANCE OF 
OBJECTS. 

T his is a queftion which many have endeavoured to 
determine, and many have failed ; the proof of this 
is, that there is not one explanation of the manner in 
which the eye adapts itfelf to the diftance of objeds, 
but many explanations equally ingenious. 

One opinion is, that the eye is at refl: when we fee 
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tile diftant parts of . a landfcape, but that the direftioii 
of the eye to the nearer objeds is attended with an 
effort/ This effort is the a£f;ion of .the flraight mufcles 
of the eye compreffing the ball of the eye, fo as to 
lengthen the axis as much as is neceffary to allow the 
pencils of rays to unite in points upon the retina. 

To this opinion it is objeded, that in fome animals 
the fclerotic is hard, and not capable of changing its 
figure ; that in man, the preffure would be unequal; 
that the unelaftic retina would be thrown into irregular 
folds; that thefe mufcles, being voluntary mufcles 
under the will, v/e fhoiild be more confeious of their 
operation than we are; and that, while the mind re¬ 
mains attentive to diftant objeds, no voluntary exertion 
of thefe mufcles can effect the diftindtnefs of the objefls; 
Again, to make the eye' change its accommodation 
from' the diftind vifion of objeds, at fix inches to 
fourteen feet five inches, would require fuch a preffure 
as might lengthen the axis of the eye one-tenth part, 
which again would form an oval that would derange 
the retina. 

Another opinion is, that when the eye fees the neareft 
t)bjeds it is at reft, and that, in attending to diftant 
objeds, the ftraight mufcles draw back the fore part of 
the eye into the focket, and thus fhorten the axis. To 
this opinion, of courfe, the fame objedions lie as to the 
fuppofition that the axis is lengthened by the operation 
of the mufcles. 

There are fome who have entertained an opinion, 
that the iris, by its contradion, operates fo on the cir¬ 
cular margin of the cornea, where it is conneded with 
the fclerotic coat, as to make the cornea more convex, 
and thus encreafe its power of concentrating the rays 
and enable the eye to fee near objeds diftindly. Tp 
account for this power in the iris. Dr. Jurin, the pro* 
pofer of this hypothefis, fuppofes that there is a greater 
mufcular ring in the margin of the iris conneded with 
the edge of the cornea; the exiftence of thefe mufcular 
fibres is not demonftrated, but he fays, fince the leffer 
mufqular ring in the inner margin of the iris is not 

Ir proved 
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proved by occular infpedion, and yet is juftly inferred 
from its efeds, viz. the contradion of the pupil j in the 
fame way, “ the change of conformation in the eye has, 
not yet been adequately accounted for, but may be fairly 
made out by fuppofmg the exiftence of the greater 
mufcular ring.” His conclufion is in thefe words:— 

“ When we view objeds nearer than the diftance of 
15 or 16 inches, I fuppofe the greater mufcular ring 
‘‘ of the iris contrads, and thereby reduces the cornea 
“ to a great convexity; and when we ceafe to view 
“ thefe near objefts^ this mufcular ring ceafes to aff, 
and the cornea, % its fpring, returns to its ufual 
“ convexity fuited to 15 or 16 inches ► In which con- 
“ dition the elafticity of the cornea on the one fide, 
and the tone of the mufcular ring on the other, 
“ may be confidered as two antagonifts in a perfed: 
“ equilibrium.” 

To this opinion it is obje 0 :ed, that the iris is not 
rooted in the cornea, but in the fclerotic coat, which 
is firm in man and inflexible in many animals. We 
have alfo to confider, that this delicate and invifible 
circle of mufcular fibres has not only to contraQ: the 
margin of the cornea, but, in this a£tion, to alter the 
configuration of the whole eye. The eye-ball is a 
whole equally dilfended, and no part of it can fuffer 
contraclion without a refiftance from the whole of the 
coats : befides, in this cafe, the alternation of light and 
the brightnefs of objeds would be perpetually obfcuring 
the image, by the play of the iris caufing an alteration 
of the focus of the cornea. But Dr. Jurin did not at¬ 
tribute the whole effect to the adion of the iris. He 
thus explains the ufe of the fluid furrounding the lens 
and the membranous capfule:—^When the eye is to be 
fuited to greater diftances, he fuppofed that the liga- 
mentum ciliare contrads its longitudinal fibres, and, by 
that means, draws the part oTthe interior furface of 
the capfule, into which thefe fibres are inferted, a little 
forward and outward. By this adion, he fuppofed 
that the fluid, within the capfule of the lens, flows from 
the middle towards the. margin j and, confequently, the 

centre 
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centre of the capfule of the lens is reduced to a lefg 
degree of convexity; and that the elafticity of the 
capfule, and the tone of the ligament, may be looked 
upon as two. antagonifts perfectly in equilibrio with 
one another. In the ftate of reft, the eye is conceivedj 
by Dr. Jurin, to be adapted to the middle diftance; by 
the encreafe of the convexity of the cornea, to be 
adapted to nearer vifion; and by the change in the 
capfule of the lens, to be fitted to diftant objeds* 

To this laft fuppofition it is objected, that there isi 
fimplicity in the operations of nature ; that the change, 
wrought upon the capfule of the lens, is infufficient to 
account for the whole effed, and that, therefore, there 
is a prefumption that It has no ftiare in producing the 
change ; that there are no mufcular fibres in the ciliary 
proceffes; and, laftly, that this fluid, being of denfity 
but little, if at all, removed from the aqueous humor, 
any alteration of its form can have but a very infig- 
nificant effed. 

It has occurred to others*^ j that the oblique mufcles 
of the eye-ball, being thrown in oppofite diredions 
round it, they may have the effed of elongating the axis 
of the eye : Again, that the adion of the orbicularis 
mufcle of the eye-lids, by comprefling the eye-ball, 
aflifts in accommodating the eye for feeing near objeds 
more diftindly. Dr. Monro makes a fet of experiments 
to prove the effed of the orbicularis mufcle of the eye¬ 
lids ; but I conceive that he has deceived himfelf, in 
afcribing to the compreflion of the eye-lids an effed 
partly produced by a voluntary effort, but in a way 
which is not underftood, and partly by the contradion 
and dilatation of the pupil, from the degree of opening 
of the eye-lids. If he be right in his way of account¬ 
ing for the effeds produced in, the experiments which 
he details, they ought to have the effed of precluding 
the necefflty of all further hypothefis; fo fiilly does 
the adion of the orbicularis mufcle feem to him adapted 
to the end propofed. In the firft experiment, when be 
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Opened his eye lids wide, and endeavoured to read a 
book, the letters on which were fo near the eye as to be 
indiftinft, he found that he could not do it. In the 
fecond experiment, keeping the head in the fame re¬ 
lation to the book, he brought the edges of the eye¬ 
lids within a quarter of an inch of each other, and then, 
made an exertion to read, when he found he could fee 
the letters and words dillinaiy. When I try this ex¬ 
periment I find the adtion of the eye-lids to have no 
fenfible effedl, unlefs they are brought very clofe to¬ 
gether : then I do indeed find that they have a molt 
remarkable effedt. But in this fituation, the eye-lids 
cover the cornea fo much, that if they have any effe^ 
at all upon the cornea, it muft be to comprefs and 
flatten it, and not to give it a greater convexity. The 
fmaller the opening of the eye-lids, the greater I found 
the elfedl, I conceive it to be produced by the optical 
elFedt of the eye-laflies corredting the two great con¬ 
verging of the rays; and the fame eSedl I found to 
be produced by the marginal hairs of two flat camel- 
hair bruflies, although the eye-lids were kept open. 
Dr. Monro concludes that, in this adlion of the eye 
ift, the iris, 2dly, the redli mufcles, 3dly, the two 
oblique mufcles, and, 4thly, the orbicularis palpebra¬ 
rum, have all their fhare in accommodating it to the 
diftance of objedts, and in giving perfedt vifion. 

Very ingenious experiments are made by Dr. Young* , 
to determine whether there be any change in the length 
of the axis of the eye-ball. He confiders it as neceflary 
to account for the power of the eye in adapting it to 
the diftance of objeds, that the diameter fliould be en¬ 
larged one-feventh: its tranfverfe diameter diminiflied 
one-fourteenth; and the femi-diameter Ihortened one- 
thirtieth of an inch. To determine this he fixed the 
eye, and at the fame time he forced in upon the ball of 
the eye the ring of a key, fo as to caufe a phantom 

* Phil of. Trans, for i8io. 
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very accurately defined to extend within the field of 
perfed vifion; then looking to bodies at different dif- 
tances, he expeded, if the figure of the eye was altered 
that the fpot, caufed by the preffure, would be altered in 
fhape and dimenfions ; he expeded that, inftead of an 
increafe of the length of the eye’s axis, the oval fpot 
caufed by the preflure of the key, refifting this elon- 
gation, fhould have fpread over a fpace at leaft ten 
times as large as the moft fenfible part of the retina: 
but no fuch effed took place; the power of aecom- 
inodation was as extenfive as ever, and there was no 
perceptible change either in the fize or in the figure of 
the oval fpot. Again, he placed two candles fo as 
exadly to anfwer to the extent of the termination of 
the optic nerve; he marked accurately the point to 
which the eye was direded; he then made the utmoft 
change in its focal length, expeding that, if there 
were any elongation of the axis, the external candle 
would appear to recede outward upon the vifible fpace; 
but this did not happen; the apparent place of the ob- 
fcure part was precifely the fame as before. 

A favourite opinion of late has been, that the lens 
has a power of altering its degree of convexity, and 
thus accommodating itfelf to the diftance of objefts. 
As to the fibrous ftrudure of the lens, there can be 
DO doubt: firft it is rent by fiffure, then fplit into lamina, 
and can be finally teafed out into fibres. 

This ftrudure was firft obferved by Leewenhoeck; 
he has thefe words :—“ Porro vidi corpus criftallinum 
“ ex tarn tenuibus concervatis conftare fquamis ut ubi 
“ eas Gculo dimetior, dicere cogar, pluris bis millenis 
“ fibi invicem incumbere; ubi enim corpus criftalli- 
“ num ab ejus membranula feperaffem, ejus adhuc 
“ axis, ubi crafliflimuni erat, (non enira eft perfede 
rotundum, fed aliquo modo planum) duas tertias 
“ pollicis partes retinebat; ergo a centro ad circura- 
ferentiam eft tertia pollicis pars atque quoniam, eX 
dimenfione mea 600 pili lati pollicis quadrati. Ion* 
** gitudinem conficiunt 200 pili lati pollicis tertiain 

« partem. 
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partem adsequare debent. Atque nunc video ubi 
dense fquamse funt coacervats, eas capilli noftri 
« diametrum nondum adsequare; ergo his lo cum 
^ 200 multiplicatis, fequetur, ut didum, plures 2000 
“ fquamas in corpore criftallino effe coacervatas. Porro 
vidi fingulas has fquamas ex filamentis. concinno 
** ordine juxta fe pofiris, conftare adeo ut fingulae 
fquarnulse unum filamentum fint craflse; & ut hanc 
fubftantiam fibros earn ex qua corpus cnfrallinum 
'• confliat ob oculos ponere'm, earn, lineis in circulum 
du0is'quantum pote deiignavi.” 

The fibrous ftructure and mufcularity of the lens 
was brought forward by Defcartes, as explaining fome 
adions of the eye j but was again neglected, till more 
lately, that it has been revived by the infertion of Mr. 
Young’s obfervations on vifion in the Philofophical 
Tranfa&ions The following are Mr. Young’s ob¬ 
fervations on the appearance of the lens:—The crif- 
taiiine lens of the ox is an orbicular convex tranf- 
parent body, compofed of a confiderable number 
of fimilar coats, of which the exterior clofely adheres 
** to the interior. Each of thefe coats confifts of fix 
mufcles, intermixed, with a gelatinous fubftance, 
“ and attached to fix membranous tendons. Three 
“ of the tendons are anterior, three pofterior; their 
“ length is about two thirds of the femidiameter of 
“ the coat; their arrangement is that of three equal 
“ and equidiftant rays, meeting in the axis of the crif- 
“ talline j one of the anterior is direded towards the 
“ outer angle of the eye, and one of the pofterior to- 
“ wards the inner angle, fo that the pofterior are 
“ placed oppofite to the middle of the interftices of 
the anterior; and planes paffing through each of 
“ the fix and through the axis, would mark on either 
“ furlace fix regular equidiftant rays. The mufcular 
fibres -arife from both fides of each tendon ; they 
*' diverge till they reach the greateft circumference of 

* See Yol. for i 793 - 
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the coat and having paffed it they again converge 
“ till they are attached refpedively to the fides of the 
neareft tendons of the oppofite furface. The an- 
“ terior or pofterior portion of the fix viewed to- 
“ gether, exhibits the appearance of three pennifortne- 
“ radiated mufclesx The anterior tendons of all the 
coats are fituated in the fame planes, and the pof. 






Suppofing that tTiefe are mufcnlar fibres, frorh theif 
clofenefs and direfliion, they would Hand acknoi^Iedged 
as forming the itrongeft and mofl powerful mufcle of 
its fize in the whole body; yet they a6l only on them- 
felves, which requires the leaft poffible degree of power.' 
Again, how are they relaxed ? What power is their 

antagonift I 
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antagonift? Mr. Young demonfcrates not only the 
mufcular fibres, but the tendons of the lens * ; as if it 
were not evident that the lens a£ted merely on itfelf, 
which could require no concentrating of its fibres into 
tendons; for tendons are found in other parts of the 
body only where it is neceffary to concentrate the whole 
power of the rnufcle fo as to operate on one point. 

We learn from Mr. Homef, that Mr, John Hunter 
had proved the lens to be laminated, and thofe laminae 
to be compofed of fibres; and upon the fame authority, 
we learn that his opinion was in favour of the mufcu- 
larity of its ftrufture. Mr. Home wiftied to follow 
out this fubjeQ:, by including it in the Croonian Lec¬ 
ture. Mr. Home found, with the affiftance of Mr. 
Ramfden, that a patient, after the extradlion of the 
^ataradf, ftill retained the power of adapting the eye 
to the diftances of objefts. Indeed, we mull be well 
aware that if a patient, after couching and extrading 
the lens could only fee at one giving diftance, an effed 
fo very particular muft have been long fince obferved 
This was a convidion to Mr. Home and Mr. P..amfden, 
that the inveftigation was to be no further purfued in 
this trad, and they turned their attention, therefore, to 
the cornea. 

Mr. Ramfden contrived an apparatus v/hich, if the 
gentlemen engaged in the experiments , have not de¬ 
ceived themfelves, muft put this queftion at reft. By 
Mr. Ramfden’s ingenious contrivance, the head was 
fixed accurately, and at the fame time a microfcope 
was adapted to obferve the changes in the convexity 
of the cornea as the eye was direded alternately to 
near and to diftant objeds. In thefe experiments, 
the motion of the cornea became diftind, its furface 
remained in a line with a wire which Crofted the glafs 
of the microfcope when the eye was adjufted to the 
diftant objeds, but projeded' confiderably beyond it 
when adapted to the near ones, and the fpace through 
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which it moved was fo great as readily to be meafured 
by magnifying the divifions on the fcale, and comparing 
them. In this way it was eftimated that it moved the 
830 part of an inch (a fpace diftinfUy feen in a micro, 
fcope magnifiying 30 times), in the change from the 
neareft point of diftinft vifion to the diftance of 90 
feet. 

In the evidence from anatomical ftrudure, I cannot 
think Mr. Home fo happy. He was defirous of de- 
termining more accurately than had hitherto been 
done, the precife infertion of the tendons of the four 
llraight raufcles, fo as to know whether their adion 
could be extended to the cornea or not: he found 
them to approach within 4 of the cornea before their 
tendons became attached to the fclerotic coat. But 
he did not flop here—he ftripped off with them the 
anterior lamina of the cornea. Now, as it is fuppofed, 
in thefe experiments, that the adion of the redi mufcles 
upon the tides and back part of the ball comprefies the 
humors, and makes them flow forward fo as to diftend 
the cornea; if the extremities of the tendons be inferted 
into the edge of the cornea and even pafs over it, as 
Mr. Home has demonftrated, their effedt] would be to 
flatten the cornea, by drawing out and extending its 
margin. This is a circumftance which Dr. Munro has 
remarked j and Dr. Munro has alfo, with more accu. 
racy of obfervation, found “ all the tendinous fibres of 
the redi mufcles firmly attached to the fclerotic coat 
at the diftance of a quarter of an inch from the cornea, 
and no appearance that any part of them, or that any 
membrane produced by them,. is continued over the 
cornea.’* 

Amongft the variety of opinions, the innumerable, 
ingenious, but contradidory experiments for difcover- 
ing the manner in which the eye adapts itself to the 
diftance of objeds, I am, for my own part, much at a 
lofs to determine which i fliould prefer. I have often 
doubted whether thefe experimenters were not in 
fearch of the explanation of an eSed which has no 
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exiilence. I have never been able to determine, 
Xfky a very flight degree of convexity in the cornea of 
a fliort-fighted eye fliould be fo permanent during a 
whole lifetime, notwithftanding the perfe£t elafticity 
of the cornea, and its being fo adapted as to alter Its 
convexity by the aftion of the mufcles. Again, a near- 
lighted perfon, with the afliftance of a concave glafs, 
can command the objeOis to the diftance of fome miles, 
and With the glafs ftill held to his eye, can fee minute 
objedfs within three inches of the eye. Now I cannot 
conceive how the concave glafs fhould give fo great a 
range to the fight: as there can be no change in the 
glafs, it muft be the eye which adapts itfelf to the 
variety of diftances; yet, without the glafs, it cannot 
command the perfedt vifion of objedls for a few feet. 
Again a fliort fighted perfon fees an objedt diftindlly 
at three inches diftant from the eye; at 12 feet, lefs 
diflindtly; and when he looks upon the objedt at 12 
feet, the objedls beyond it are confufed, juft as in other 
men’s eyes; but when he diredts his attention tp the 
more remote objedts, thofe nearer become indiftindt. 
Now this indiftindlnefs of the objedt, feen when he ex¬ 
amines narrowly the objedts beyond them, would argue 
(did we admit this mufcular power in the eye of adapt¬ 
ing itfelf to objedls), that the cornea or the lens has be¬ 
come lefs convex, were we not previoufly convinced 
that the utmoft powers of the eye could not bring the 
objedt at the diftance of 12 feet, or any other interme¬ 
diate diftance, to be more diftindtly feen than the fixed 
and permanent conftitution of the eye admits. 

I cannot help concluding, therefore, that the me- 
chanifm of the eye has not fo great a power of adapt¬ 
ing the eye to various diftances as is generally imagin¬ 
ed, and that much of the effedt attributed to mechanical 
power is the confequence of attention merely. An objedl 
looked upon, if not attended to, conveys no fenfation 
to the mind. If one eye is weaker than the other, the 
objedl of the ftronger eye, alone is attended to, and the 
Other is entirely negle^ed: if we look through a glafs 
H 4 with 
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with one eye, the vifion with the other is not attended 
to. Now objefts, as they recede from us, become 
fainter and fainter in their colours, and the general 
effedt upon the eye is different from thofe which are 
near; and as it happens that the mind muff affociate 
with the fenfation before it be perfed, there is, confe- 
quently, an obfcurity thrown over diftant ■ objefts when 
we contemplate near ones ; as, on the other hand, the 
images of near ones are not attended to when the 
mind is occupied with diftant ones, although they be 
nearly in the line with the diftant objed examined. 


CHAP. XII. 

OF SEEING IN GENERAL. 

T he eye is certainly the nobleft of the organs of 
fenfe. It is that with which we ftiould part the 
moft unwillingly, and of which, when deprived, we 
are moft helplefs. A celebrated philofopher fays, how 
much more noble is that faculty by which we can find 
our w'ay in the pathlefs ocean, traverfe the globe, de¬ 
termine its figure and dimenfions, delineate every 
region of it; by which we can meafure the planetary 
orbs, and make difcoveries in the fphere of the fixed 
ilars! Again, how admirable is that organ by which 
we can perceive the temper and difpofitions, the paffions 
and affedions of our fellow creatures; and, when the 
tongue is taught moft artfully to lie and diffemble, the 
hypocrify is difcovered in the countenance! we often 
are able to deted vvhat is crooked in the mind as well 
as in the body! Yet, .notwithftanding the perfedion 
of the fenfe of feeing, much of this perfedion is gained 
-by the other fenfes, and particularly by that of touch.. 
If the human body were motionlefs and inert, the, 

fenfa- 
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fenfation conveyed by the eye would be very im- 
j we fliould be able to conceive neither the 
di/lance nor the figure of objects. But, as it is, 
the diftance of the objeft, joined with its vifible mag¬ 
nitude, is the fign of its real magnitude ; and the 
diftance of the feveral parts of an objed, joined with 
its vifible figure, becomes a fign of its real figure.- 
Without this combination of the original fenfation with 
the acquired perception, we ftiould fee form and colour 
without having any idea of its diftance, or of the con¬ 
vexity of an objefl:; we fhould have no meafure of its 
length, or breadth, or diftance. 

Upon other occafions, we are apt enough to ac« 
knowledge the powers of affociation. But the con- 
nedlion of ideas is in no inftance more conftant and 
fecret than in the ideas conveyed by fight and touch. 
When a folid body is prefented to view, we fee only 
the light and fliade; but this raifes in our mind the 
aflbciated ideas from the fenfe of touch, viz. foiidity, 
convexity, and angularity, the vifible idea exciting 
in us thofe tangiable ideas,” which, in the free and 
promifcuous exercife of our fenfes, ufually accompany 
it. It is thus that we attribute to the fenfe of fight what 
is the aCl; of the memory and judgment*. 

We have feen that the picture of an objed is formed 
in the bottom of the eye. It was formerly fufficient 
to fay, that the mind contem.plates this image. We 
ihould fay now, that this image is conveyed into the 
fenforium by the optic nerve. This is an hypothefis 
merely; and we have no more confcioufnefs of the 
objed being in the brain or fenforium than in any other 
part of the body; we may rather fay, that the impref^ 
fion made on the organ, nerves, and brain, is followed 
by fenfation, and that the intelligence is the joint ope¬ 
ration of the whole f. Laftiy, the metaphyfician calls 

our 

See Dr. Jurln on Mr. Molyneux’s problem, Smith’s Append. 

t Euclid, and others of the ancients, contended that vifion was 
Gccauoned by the emilGon of rays from the eye to the objcdi. He 

thought 
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our fenfations the figns of external objeds; becaufe 
the objeft itfelf is not prefented to the mind, nor is 
there an aftual refemblance betwixt the objed and the 
fenfation of it, but merely a connedion eftabliflied by 
nature, as certain features are natural figns of anger; 
or by art, as articulate founds are the figns of our 
thoughts and purpofes. 

We are now naturally led to the confideration of 
fome points, the full comprehenfion of which, require 
the knowledge, both of anatomy and of the principles 
of optics. 

PARALLEL MOTION OF THE EYES. 

The axis of the eye is line drawn through the 
middle of the pupil and of the criftalline lens, and 
which confequently falls upon the middle of the retina; 
and the axis of both eyes produced, are called the 
optic axis. But the axis of the eyes, it is evident, are 
not always parallel; for when both eyes are dirededlo 
a near objed, the axis of the eyes meet in that objed; 
but when we direct the eyes to the objeds in the 
heavens, they may be confidered as perfedly parallel 
in their axis, though perhaps not then mathematically 
fo. To an obferver, the eyes feem always moving in 
parallel diredions; but nature has given us the power 
of varying them fo, that we can Hired them to the 
fame point, whether remote or near. This, however, 
is in fome meafure learnt by cuftom, and loft by difufe. 
A child has much difficulty in altering the diftance of 


thought it more natural to fuppofe, that an animate fubftance gaye 
out an emanation, than that the inanimate body did. In 1560, the 
opinion v/as confirmed that the rays entered the eye.—The fenfation 
was not always believed ta be in the retina : it was by fome believed 
that part of the fenfation was to be attributed to the criftalline.^ 
Kepler, in i6co, fhewed, geometrically, how the rays were refrade^ 
through all the humors of the eye, fo as to form a diftinft pifturt 
on the retina; and alfo he fhowed the tStSt of glaffes on the eyeh. 
See further, regarding the opinions cf the ancients, BoeihaaVe 
Preled. Acad. tom. iv. p. 
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Its eyes, which is the occafion of the vacancy of its 
ftare: and again, we obferve that a patient w'ho has 
long loft one eye, is incapable of direding the axis of 
the blind eye without looking with the other, and even 
then, the blind organ does not follow the other with 
that perfed accuracy which exercife gives when both 
eyes are found. By much pfadice and {training, the 
axis of the eyes may be much further altered from the 
natural parallelifm, which wags and boys often do, lb 
as to diftort the eyes, and give a droll obliquity to the 
countenance. 

Still, cuftom alters the diredion of the axis of the 
eyes but a very^ little; for the natural conftitution of 
the eye does not allow the child to turn his eyes in 
every different diredion from each other. There is, 
on the contrary, as we have feen, a particular fenfible 
fpot in the retina, which makes it neceffary to diftind 
viiiori, that this fpot ftiall receive the concentrating 
rays of light; and the natural conftitution of both 
eyes, is, that this fpot in each eye ftiall have fuch a 
relation to that of the other, that the axis of both 
Ihould be accurately in the middle of the eye-ball in 
order to produce tingle vifion. 

By voluntary fquinting or deprefling one of the 
eyes with the finger, objeds appear double, becaufe 
the optic axis is changed in the diftorted or depreifed 
eye, and the pidure is no longer painted on corre- 
fponding points of both. This Ample experiment leads 
us to confider what is the conftitution and correfpond- 
ence of the eyes, that, when each has the pidure of 
the obied impreffed upon it, we fhould pnly fee it fiiigls 
if the eyes are found and perfed. 
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For exatEple, the objed a, m fig. ifi.. Is exactly mth« 
centre of the axis of both eyes, confequently, it is di- 
ffindly feen : and it appears fingle, becaufe the rays 
from it ftrike upon the points of the retina oppofite to 
the pupils in both eyes. Thofe points have a cor- 
refpondence ; and the objefl:, inftead of appearing 
double, is only ftrengthened-, in the liveiinefs of the 
image. Again, the objed b will be feen fainter, but 
fingle, and corredl in every refpeft. It will appear 
fainter, becaufe there is only one fpot in each eye which 
poifefles the degree of fenfibility neceffary to perfed 
vifion: and it will appear fingle, the rays proceeding 
from it having exactly the fame relation to the centre of 
the retina in both eyes. Though they do not fall on 
the centre of the retina, they fall on the fame fide of the 
centre in both eyes. But if the eyes are made to fix 
ftedfaftly on an object, and if another objed fliould 
be placed before .the eyes within the angle which the , 
axis of the two eyes make with the firfi; object, it will 
be feen double, becaufe the points of the retina ftrucfe 
by the rays proceeding from the nearer objed do not 
correfpond in their relation to the central point of the 
retina. Thus, the eyes b b, fig. 17., having their axis 

direded 
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dlreSed to a, will fee the object c double fomewhere " 
near the outline d d. Becaufe the line of the diredion 
of the rays from that body c, do not ftrike the retina 
in the fame relation to the axis a b in, both eyes. 
Upon this principle, we may eafily explain w’^hy ob- 
jeds, which are much nearer the eyes, or much more 
diftant from them than that to which the two eyes are 
directed, appear double. Thus, if a candle is placed 
at the diftance of ten feet, and I hold my finger at 
arms length between my eyes and the candle, when I 
look at the candle, I fee my finger double, and when 
I look at my finger, I fee the candle double. This 
double vifion occurs to us all frequently ; but, unlels 
we make the experiment purpofely, we do not attend 
to it. Many other inftances of the harmony, and of 
the want of it in the eyes, particularly the reverfe of 
what thefe diagrams fliew, may be eafily produced, viz. 
the feeing two objeds finglefor, if w^e look at a 
halfpenny and a (hilling, placed each at the extremity 
of two tubes, one exaftly in the axis of one eye, and 
the other, in the axis of the other eye, we (hall fee but 
one piece of coin, and of a colour neither like the 
fliilfing nor like the halfpenny, but intermediate, as if 
the one were fpread over the other. 

This relation and fympathy between the correfpond- 
ing points of the two -eyes, is, therefore, to be con- 
fidered as a general faff, viz. that pidlures of objects 
falling upon correfponding points of the two retinas, 
prefent the fame appearance to the mind as if they had 
both fallen upon the fame point of one retina; and 
pidures upon points of the two retinas which do not 
correfpond, and which proceed from one objeft, pre¬ 
fent to the mind the fame apparent diftance and pofi-. 
tion of two objects, as if one of thofe piQiures were 
carried to the point correfponding with it in the other 
retina. 

Several animals, we fee, direft their eyes by very 
different laws from thofe which govern the motion of 
curs; but we are not to reafon upon their fenfations 
by the laws of vifion of the hum^ eyes : we muft take 

it 
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it as a principle, that nature has been bountiful to them 
alfo; and that the refult of organization in their eyes h 
perfect vifion. 

In birds, (if we except the owl,) the eyes diverge, 
and are direfted to oppofite fides. As the owl feeks 
his prey in the night, it may be neceffary to the di- 
ftindnefs of his vifion in weak light, that both eyes be 
diredied to the objedl. Moft fifties have their eyes di- 
redted laterally, though there are exceptions; as 
thofe fifties which are flat, and fwim at the bottonij 
have their eyes diredted upward. In many infedls, the 
furface of the eye has no refemblance to the cornea of 
viviparous animals; but when examined with the tni- 
crofcope, it is feen to confift of a number of tubercles, 
each of which is as a diftindl eye. In others the eye, 
is removed to the extremity of the moveable tenacuk. 
Very large animals, as the whale, elephant, rhino¬ 
ceros, hippopotamos, have, in proportion to their 
bodies, very fmall eyes: fo have the animals which 
live much under ground ; and, in general, a large eye 
is a fign of the animal being able to fee in obfcure 
light, becaufe there is proportionably a greater number 
of rays admitted into the eye. For the fame reafon, 
fifties have a pecularly large eye and dilatable pupil, 
becaufe the water is a more obfcure medium, and, 
from the occafional roughnefs of its furface, much 
darkened and variable. 

We muft conclude, that in thefe varieties of the 
eyes, where there is a difference in number, pofition, 
and natural motion, there are different laws of vifioil ' 
adapted to thefe peculiarities and the exigences of the 
animals. If we are to judge from analogy, we may | 
fuppofe, that in many animals, there is no eorrefponi ; 
ence between points of the two retinas, or it is of a I 
different kind from ours. In thofe which have im-,.': 
moveable eyes, the centre of the two retinas will not 
correfpond fo as to give the idea of one objedt, but of 
diftinft objects, and in their refpedtive places. la 
other animals, correfponding points would give falfe 
appearances j and in fuch as turn their eyes in all di- 
7 re6tion% 
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recBons, independently of each other, they would 
feem to poffefs a perception of the diredion in which 
they move them, as we have of the motion of our 
arms. 

SQUINTING* 

We have feen, that there is a point in both retina 
more acutely fenfible to the impreffion of light and the 
image of objeds, than any other part of all its concave 
furface. In a found eye, this point is immediately op* 
fite to the pupil. There is a coincidence betwixt this 
point and the axis of the eye ; and when we look to 
an objed, its image ftrikes this point of the retina: 
but if it fiiould happen that this fenfible point of the 
retina fhould be changed, and not be exadly oppofite 
to the pupil when the axis of the eye is in the line 
with the objed, there will be an effort of the raufcle* 
moving the eye-ball to turn, fo that the rays proceed¬ 
ing from the objed ftiall ftrike upon the more fenfible 
fpot of the nerve*. Again, if the greater fenfibility 
of the nerve fhould lie in its proper place, and a re¬ 
mote caufe fhould occafion fuch an adion of the 
mufcies and diftortion of the eye as we fee in a fquint, 
then the image will be double, for it no longer fails 
on correfponding points of the retina of each eye, and 
feparate images are conveyed to the brain. If, how¬ 
ever, this diftortion continues, the fingle vifion is 
gradually reftored. Is there, then, in this cafe pro¬ 
duced a new correfpondence betwixt points of the re« 
tma which were before difcordant? We find that this 
is not the cafe, by a very fimple experiment.—^In a 
perfon who fquints, one of the eyes is direded to the 
objed and the other appears to be turned from it: if 
the found eye be fhut, and the perfon be direded to 
look to an objed with the other, it is direded to it 

* This was M. de la Hire’s opinion.—He had an idea alfo that 
fquinting was produced by the obliquity of the objeft. Both of thefc 
opinions are refuted by Dr. Jurin. 

with 
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vith the proper and natural axis. Now this fliows us 
that the fenfibility of the proper fpot in the bottom of 
the eye is not loft. We muft explain the fingle vifioa 
in eyes, one of which is diftorted from its natural axis, 
upon another principle. Moft people who fquint, have 
a defeft in one eye, and this is the diftorted eye, while 
the other is directed in the true axis to the objeft. 
Now the mind does not attend eafily to two im* 
preffions, the one being weaker than the other: in a 
ftort time the weaker impreflion is entirely neglefted, 
and the ftronger only is perceived.—So in fquinting, 
the impreflion on the weak eye in a fliort time ceafes 
to be attended to, the ftrong and vivid impreflion is 
alone perceived, and fingle vifion is the confequence. 
It is evident, then, that thofe who fquint muft have a 
degree of imperfeftion in the ftrength of the image; 
for it is neceflary to neglect the impreflion of one eye, 
to obtain diftinft vifion wdth the other; the confequence 
of this is frequently an attempt ftilt further to difl;ort 
the eye, and turn it fo far inward or under the upper 
€ye-lid that no diftindt impreflion can be received upon 
it : at all events, they perceive the objedt only with one 
eye, although they may be faid to fee it with both ; the 
‘perception being the combined operation of the organ 
and of the mind. 

If the fenfation of one eye be weak, it is very liable 
to be neglected altogether, and that • eye is apt to 
wander from the true axis ; and if the perfon be care* 
lefs, or given to diftort his eyes in childifhnefs, a per¬ 
manent fquint may be given to the eyes. 

Another caufe of fquinting, in children, is the being 
fo laid in their cradle, that the light ftrikes obliquely 
into one of the eyes, whilft the other cannot fee it; by 
which means one of the eyes only comes by degrees to 
be diredled to the light whilft the fenfation of the other 
is difregarded. .What is very extraordinary in fquint¬ 
ing, is the correfpondence in the mufcles of the eye, 
notwithftanding the great diftortion of the eye-ball; 
for, v/hen both eyes are open, as the found eye turns 
in all variety of directions to the furrounding objefis, 
IS the 
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the Other eye ftill follows it, but preferves its diftance, 
fo as in a manner to avoid all interference. Blows on 
the head, drinking and fmoaking, and a variety of 
irritations, occafioning convulfions and difliortion of 
the eyes, caufe double vifion. As this is evidently 
produced by the affedion of the mufcles moving the 
eye ball*, fmce any change upon the retina could not 
give occafion to fuch diftortions in a ftate of infen- 
fibility, we may naturally conclude, that fquinting is 
fometimes the confequence of irregular action of the 
mufcles; for if thofe tranfient caufes are apt to 
affed: them, fo will they be apt to be permanently 
affededf. 

We can diflort our eyes by an unnatural effort, but 
we cannot fquint: that is to fay, we can bring our eyes 
into fuch a forced fituation that we cannot fee any 
thing diftindly; but we cannot keep one eye diftindly 
upon an objed and turn the other from it. — Such a 
pofition of the eyes, at lead; (and which is exadly that 
of thofe who fquint unintentionally), I cannot, by any 
means, accomplifh This fliows the ftrid: correfpond- 
ence betwixt the moving mufcles of the eye-balls. By 

* The command of the voluntary mufcles is firft lo^ in intoxica¬ 
tion and, therefore, it is more likely that the mufcles ftiould lofe 
their natural adlion and correfpondence than the retina, 

f In Smith’s Optics, there is a cafe of fquinting and double vifioa 
occafioned by a blow. In Buffon’s Differtation, in the Acad. Roy. 
des Sc. 1743, fquinting after long continued pain of the head. In 
the Mem. Roy. de 1 ’ Acad, des Sc. 1718, Hill. p. 29. there is a curious 
inftance of falfe vifion. I findalfo quo ted feveral cafes of ftrabifmus from, 
fudden fright, in Ephem. Germ. cent. 3 Ssfq. ohf. 152. p. 349. Ib. 
dec. 3. an. 8 & 11. ob. 57. d. 114. Ib. dec. 3. an. 9 & 10, obf. 67; 
“ Novi Juvenem paralyfi. obnoxium, cui cum cseteris oculi finiflri 
mufcuh’s relaxatis, fortius con^raheretur propter oculum ita 

diilortum objedlurn quodcunqhe duplex ^parebat, nec quod verum 
efiet diftinguere poteft.’’ anima Brut. P. Phyfiol. p-77- 

An inftance of the lofs'of^ correfpondirtg motions of the eyes, an.d 
ftrange illufions of fight; See in the Enquiry into the nature of 
mental derangement by Dr. Crichton, vol. i. p. 147, ■ > 

i It is laid that aftronomers, who are^ mucli ufed to attend only 
to the impreffions of one eye, are fometimes able to fquint at plea- 
fore. See Mr. Home Phil. Tranf. I797- P- ^ 7 . . , 

VOL. III. I this 
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this experiment, we (hall find the difficulty of that me. 
thod of corredting the fquint propofed by Dr. Jurin, or 
of commanding motions of the eyes different from tWe 
which have been befiiowed by nature, or acquired by 
habit. But habit I believe to be much more feldom 
the origin of fquinting than is generally fuppofed. It 
is faid, by Dr. Reid and others, that we fee young 
people, in their frolics, learn to fquint, making their 
eyes either converge or diverge when they will to a 
very confiderable degree : Why fhould it be more 
difficult for a fquinting perfon to learn to look ftraight 
when he pleafes ? The reafon of the greater difficulty 
is obvious, that in making the eyes converge or diverge 
the will is ading upon both eyes equally ; but to dif- 
tort one eye inward or outward, arid at the fame time 
to keep the other fixed, is to me like an abfolute im- 
poffibility. Moft people, who fquint, have a defed in 
the diftorted eye, a weaknefs which they do not ob* 
ferve, firom ri^ant of attention to the impreffions upon 
that eye. It will be difficult to determine whether this 
defedt be an original fault, or the effed of the want of 
ufe; fince, by tying up the found eye, the weak one 
becomes gradually ftronger, fo that the perfon becomes 
able to read with it, much may be attributed to the 
negleft of impreffions. 

It may be obferved, that this negledt of the impref* 
fions, which are adlually received, is not at all like that 
difufe, which is the confequence of no impreffion being 
received: for darknefs encrehfes the fenfibility of the re¬ 
tina, while this diffipates and exhaufls it. That fquint- 
mg is not produced by the weaknefs of the impreifiott 
received upon the nerve, would appear from the cir- 
cumftance that opacity of the humors or the gutta 
ferena do not cccafion an alteration of the ufual corre- 
fpondence in the mufcles moving the eye-balls. 

It is faid, that in thofe who have loft the fight of one 
eye, the habit of diredling it to the objedb they look at 
is loft, becaufe this habit is no longer of ufe to them** 
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This I have never obferved, nor fliould I think it apt 
to happen, unlefs the mufcles of the eye had been in¬ 
jured from the fame caufe which deftroyed the fight; 
at any rate, it is in a very imperfeO: degree, and not 
fuch as we ftould call a fquint. 

In regard to the cure of fquinting, it feems the mofl: 
reafonable, in the firft place, to endeavour to ftfengthen 
the weak eye by ufe, and by tying up the found one. 
In this cafe, the diftorted eye becomes properly directed 
to the objeft, and the ftrength of the impreffion is in 
fome degree reftored. When this has been perfevered 
in for fome time, and the perfon is allowed to look at 
any obje6: with both eyes, the weak eye will perhaps 
be again diftorted from the true axis ; but, probably, 
with a painful effort and double vifion: which fliows 
fome progrefs in the recurrence of the two eyes, and 
their proper fympathy, and that the impreffion on the 
weak eye is at leaft attended to. After this, it will be 
time enough, by Dr. Turin’s method, to endeavour to 
correct the fquint:—‘‘ place the child before you, and 
let him clofe the undiftorted eye, and look at you with 
the other. When you find the axis of this eye fixed 
diredtly upon you, bid him endeavour to keep it in that 
fituation, and open his other eye- You will now im¬ 
mediately fee the diftorted eye turn away from you 
towards his nofe, and the axis of the other will be 
pointed at you. But with patience and repeated trials he 
will, by degrees, be able to keep his diftorted eye fixed 
upon you, at leaft for fome little time after the other 
is opened. And when you have brought him to con¬ 
tinue the axis of both eyes fixed upon you, as you ftand 
dire&ly before him, it will be time to change his pof- 
ture, and to fet him firft a little to one fide of you and 
then to the other, and fo to pradtife the, fame thing ; 
and when, in all thefe fituations, he can perfectly and 
readily turn the axis of both eyes towards you, thp 
cure is effected. An adult perfon may pradtife all this 
with a glafs, without any diredtor, though not fo eafily 
as with one.—But the older he is the more patience is 
neceffary. About twenty years ago, I attempted a 
I 3 cure. 
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cure after this manner, upon a ybung gentleman about 
nine years of age, with promifing hopes of fuccefs j 
but was interrupted by bis falling ill of the fmall-pox, 
of which he died.’* 

Dr. Jurin preferred this method to the nfe of tubes 
or fliells with fmall holes in them, which have been 
recommended. But what appears to me the great 
difficulty, lies in the ftrength of the impreffion received 
upon the found eye, which, caufmg the impreffion of 
the weak eye to be entirely negleded, it is again thrown 
out of the line of dired vifion. I conceive it, there¬ 
fore, to be a neceffary part of the experiment with 
tubes or fliells, that the vifion through the; tube, ap* 
plied to the found eye, fliall be fo obfcured as to have 
fome accordance with the leffer fenfibility ofothe w^k 
eye, and then, objeds being feen equally with both 
eyes, a gradual accordance of the mufcles may be pro¬ 
duced. The convidion of the neceffity of giving an 
equality to the . flrength of the fenfation of both eyes 
inufl: have (truck M. de Buffon, fmce he fays, in his 
Differtation in the Academy of Sciences, that a plane 
glafs fhould be applied to the weak eye and a convex 
one to the .ftrong eye, fo as to reduce the laft to a ftate 
iefs capable ofading independently of the other. 

But what is called a weaknefs, is very frequently, I 
am convinced, merely a fhort-fightednefs in one eye: 
what the effed of this fhould be we may experience if 
we look to an objed with both eyes, but with one of 
them through a concave or convex glafs ; if we are 
looking upon a book, there will be produced a con- 
fufion of the letters, but, by a little pradice, the letters 
will become again diftind. By an attentive obfervation, 
we fliall find that this is the confequence of attending 
folely to the impreffion received in the naked eye: nay, 
what is flill more ftrange, we can attaid, in this experi¬ 
ment, to the impreffion upon the point of the axis of 
one eye, and to the general impreffion of both. If, 
while looking upon the letters of a large page, I move 
the convex glafs of a fniall degree of power fide way 
before my right eye, the whole letters of the page feem 
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to move, leaving diftind and ftationary a cireular fpot 
containing a word or two. Here by no effort, while 
I look with both eyes, can I lofe the fteady and diftinft 
light of thefe few words, becaufe their image is received 
upon the more fenfible central point of the retina of 
my left eye: but all the other part of the fphere of 
vifion I can fee alternately, dimmed or diftinft, as I 
chufe to attend to the lefs powerful impreflion of the 
right eye, or the natural fenfation of the left. We fee 
by this experiment, how eafy it is to negledt the im- 
preffion of one eye, if it be no ftronger than that of the 
other {and of Courfe more eafily if it be weaker), and 
how impolfible it is to negledl the more vivid impreflion. 

From fuch a radical defed in the vifion, as the hu¬ 
mors of one eye having a different focus from the 
other, and confequently an indiftindnefs of vifion pro¬ 
duced from two images of different fizes intermingling 
their colours, children feem very frequently to bo 
made to fquint; and I have known adults, with a 
degree of the fame inequality in the eyes, kept from 
fquinting only by a particular attention to the di- 
redion of their eyes. M. de Buffbn, in his Differta- 
tion already quoted, after affirming what has been, 
already delivered, viz. that no one fquints with both 
eyes at once, fays, he has obferved three inftances in 
which the eyes, according to circumftances, ■ were 
alternately diftorted from the objed- This he ac¬ 
counts for by finding that, with one eye, the letters 
of a .book could be feen at the diftance of two or 
three feet, and not nearer than fifteen inches; while, 
with the other, the letters could be diftinguifhed at 
the diftance of from, four to fifteen inches only. 
Confequently,- when looking to diftant objeds, the 
image being more diftind with the long-fighted eye, 
the other was turned from the objed; but when 
objeds at a fmall diftance were feen, the image in 
the far-fighted eye being imperfed, itj is turned from 
the axis, that it may not interfere' with the ftronger 
image of the other eye, which is now dire.ded to 
the objed. 
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A frequent effe6t of the weaknefs left by long fevers 
in children, is a fquint which gradually goes off as the 
ftrength is reftored. It is obferved, alfo, that fquint- 
ing and double vifion are, in fome fevers, a concomi¬ 
tant with delirium' and phrenitis. This fymptom 
proceeds, in all likelihood, from an unequal tenfion 
of the mufcles of the eye-ball. The double vifion is 
the effe6: of difcordance in the adion of the mufcles. 


CHAP. XIII. 

OFTHEETE-LIDS, OF THEIR GLANDS, AND 
OF THE COURSE OF THE TEARS. 

H aving completed the defcription of the eye, as the 
organ of vifion, we have now to attend to its con¬ 
nections, its adventitious membranes, the glands of the 
eye-lids, and the courfe of the tears. It is plainly ne- 
ceffary that the eye fhould not be loofe in the focketj 
but that, in its rolling motion, it fhould ftill be at- 
tached; and that, although the delicate anterior fur- 
face muff be expo fed, the internal parts of the focket 
fhould be defended from the intrufion of extraneous 
bodies. This is accomplifhed by the tunica con- 
jun6;iva. 

The TUNICA CONJUNCTIVA, or ADNATA, is_ the 
jnfledlion of the common fkin of the eye-lids. It goes 
a little back into the orbit, and is again refleded, 
fo as to come forward and cover the forepart of the 
eye-ball. Here it is pellucid, and the white coat of 
the eye fhines through it. It covers the cornea alfo; 
and here it is perfeftly tranfparent; loofes its charac¬ 
ter of vafcularity, as the conjunffiva; and is affimula- 
ted to the nature of the cornea. As this coat is a con^ 
tinuation of the common integuments, it is, like therUj 
vafcular, and liable to inflammation. The tunica 
conjunGiya, is the common feat of ophthalmia. 


the commencing inflammation, we fee the veffels tur¬ 
gid or blood fhot: by and bye, they elongate to¬ 
wards the furface of the cornea ; the patient complains 
of dimnefs; the dimnefs becomes apparent to the fur- 
geon; fpots of opacity then form in the cornea j and 
the veflfels of the conjunctiva now take a courfe over 
the turpid furface of the cornea. In this ftage of the 
inflammation, by cutting the turgid veffels of the con¬ 
junctiva, we interrupt the fource of blood for a time, 
and procure a fmall evacuation; but thefe veffels, foon 
coalefce again, and the flow of blood is renewed. 

The TUNIC A albuginea' is the thin tendinous coat 
formed by the infertion of the reCti mufcles, which 
expand over the anterior part of the eye. I would 
admit this into the enumeration of the coats of the eye, 
merely to prevent confuflon of names, and to make 
intelligible the defcriptions of fome of the older writers. 
It is not properly a coat. Where the conjundiva 
covers the anterior part of the eye, the white fclerotic 
coat is feen under it; and , in confequence of this, the 
tunica conj undiva is fometimes called albuginea. 

A very material part of the ftrudure of the eye 
ftill remains to be defcribed 5 an apparatus by which 
the furface of the eye is preferved from injury, kept 
moift, and perfedly tranfparent. 

The EYE-LIDS are compofed of the common inte¬ 
guments, with this difference only, that they have a 
cartilaginous margin to give them lhape, and mufcular 
fibres, in the duplicature of their membrane, to give 
them motion. A fmall femilunar cartilage, which lies 
like a hoop in their edge, keeps them of a regular 
figure, and fo as to clofe neatly over the eye. This 
cartilage having a triangular edge, and the bafe of the 
angle forming the flat furface of the margin of the 
eye-lid, they meet with the moft perfed accuracy. 
Either end of this hoop-like cartilage is conneded with 
the periofteum at the corners of the eye, fo as to move 
tsith its fellow as upon a hinge. This cartilage of the 
eye-lid is called tarsus, 
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The upper eye-lid only, is moved for the admilEon ^ 
of light to the eye ; it is raifed by the levator palpebra 
mufcle. But the eye-lids are ftmt again by the orbi¬ 
cularis palpebrarum, which adls on both eye-lids, and 
fometimes with fuch power, as to fqueeze the eye-ball 
even to a painful degree. 

The MEIBOMIAN GLANDS. Thefe are very elegant 
little glands which lie under the inner membrane of the 
eye-lids. About twenty or thirty duds of thefe glands 
open upon the tarftis of each eye-lid. Thefe duds run 
up under the vafcular membrane of the infide of the 
eye-lids, and minute glandular folicules, to the amount 
of about twenty, are, as it were, attached to each of 
thefe duds. Thefe glands exude a white febaeeous 
matter, which defends the edge of the eye-lid from the 
acrid tears, and clofes them more accurately by its 
unduofity. The vafcularity of the inner furface of the 
eye-lid is fubfervient to thefe glands ; for the veffels j 
forming their ramifications round ■ the little glands, . 
fecrete the febaeeous matter into them. This, then, is 
the feat of the ophthalmia tarfi ; and following this ' 
inflammation, the edges of the eye-iids, and the mouths 
of the duds, are fometimes eroded with little ulcers 
Thefe duds are the feat of the flye. This is an inflam- 
mation and clofing up of the mouth of one of the duds, 
which then fwells up into a little hard granule in the 
edge of the eyerlid, accopipanied with inflammation of 
its cyfl or furrounding membrane. 

OF THE SECRETION AND COURSE OF THE TEARS. 

The lachrymal gland is feated ,in the upper and 
outer part of the orbit, and behind the fuperciliary 
ridge of the frontal bone. It is of a flattened form,' 
and is deprelfed into a hollow of the bone. Several 
duds from this gland open upon the inner furface of 
the upper eye-lid. By the refledion of the membran'a 
conjundiva from the eye-lid over the furface of the 
eye-ball, dufl; and motes are prevented from getting 
behind the eye-ball ; and when they, have got under 
the eye-lids, the extreme fenfibility of the tunica con- 
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jun(SiVa excites the lachrymal gland, and the orbicular 
mufcle of the eye-lids, (which, by its preflure, accele¬ 
rates the flow of the' tears,) and the dull or motes are 
waflied out. The punQia for reabforbing the tears 
and conveying them into the nofe, being at the inner 
angle or canthus of the eye-lids, we fee the intention, 
of the dud:s of the lachrymal gland opening on the 
inflde of the upper eye-lid towards the outer angle : 
for, by this means, the tears are fpread over all the 
furface of the eye-ball, by the motion of the eye-lids, 
before they decline into the puncta* But the tears do 
not flow only when the gland is excited by piotes; their 
fecretio;n is perpetual, and, together with the motion of 
the eye-lids, they perpetually moiften the furface of the 
eye-ball. Even during fleep they flow continually 5 
and here we may admire a provifion for their convey¬ 
ance towards the inner canthus, in the inclination of 
the tarfus to each other ; for the eye-lids meet only on 
the outer edge of the broad furface formed by the 
tarfus, the confequence of which is, that a kind of 
gutter is formed in the angle by the inner edges of 
the tarfus not meeting, which leads the tears from 
the du£ts of the lachrymal gland towards the punSa 
lachrymalia. 

The PUNCTA LACHRYMALIA are the mouths of two 
duds which form the beginning of a canal for drawing 
off the tears from the eye into the nofe. Thefe pundta 
are placed at the inner canthus of the eye, and oh the 
termination of the tarfus of the upper and under eye¬ 
lid : they are furrounded by a rigid fubftance j and 
their patent mouths abforb by capillary attraftion. 
They lead the tears into the lachrymal fac, and thence 
the tears pafs into the nofe. 

The CARUNCULA LACHRYMALis is that little gra¬ 
nulating-like body which lies in the inner angle formed 
by the two eye-lids. Very fmall hairs are feen to 
fprout from it, and fome fmall febaceous folicles open 
upon its furface. Connected with the caruncula la- 
chrymalis is the membrana or valvula semiluna¬ 
ris. This is a vafcular membrane which is drawn from 
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under the caruncula lachrymalis by the diredion of the * 
eye outward, fo as then to appear like a web fpread 
over the white of the eye near the inner canthus. By 
direding the eye towards the nofe, this metftbrane is i 
again accumulated about the caruncula. This, then, is 
a very particular mechanifm, not as is generally defcrib- 
ed, for applying the tears to the punda lachrymalia, but 
for accumulating and throwing out the motes and duft 
from the eye, and for guarding the punda from the 
abforption of fuch little particles as might irritate or 
obftrud them. 

In birds, the valvula femilunaris is drawn, by a 
mufcle and^fmall tendon inferted into it, quite acrofs 
the eye, fo as to ad like a third eye-lid ; it is in them 
called raembrana niditans. 

The LACHRYMAL SAC and DUCT lie'in the ps unguis 
or lachrymale. The facculus is a bag of an oblong or 
oval figure; it is funk into the foffa of the os unguis, | 
and defended by the frontal procefs of the fuperior 
maxillary bone ; and it is covered by the ligamentous 
connedion of the orbicularis mufcle. This fac is the 
dilated upper end of the nafal dud ; and into it the two 
canaliculi lachrymales (the extremities of which are the 
punda), open as diftind tubes*. 

Two coats are defcribed as covering the lachrymal 
fac j a nervous, white, external coat; and a vafcular, 
pulpy, pituitary membrane. This fac diminifhing to¬ 
wards the lower part, and being received into the 
complete canal of the bone, becomes the nafal dud. 
Taking a courfe downward and backward, it opMis 
Into the nofe under the inferior fpongy bone. The 
lachrymal fac and dud are by fome conceived to be 
mufcular, fo as to enable them to convey the tears into 
the nofe ; or it may be conceived, that they ad like 3 
fyphon, the dud reaching down intp the nofe ading like 
the long leg of the fyphon, and drawing the tears in at 
the openings of the punda. But I think it w'opld ap» 
pear, that ths connedions of the orbicularis mufcle over 

^ Pff Mparo. 
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the fac is of a nature to accelerate the paflage of the. 
tears, and even perfectly to cpmprefs the fac. The 
lachrymal fac and duft are very frequently difeafed and 
obftrufted. For example, after fmall-pox, fiphylis, or 
in fcrophulous conftitutions, the inner membrane of the 
fac being of the nature of the pituitary membrane of the 
'nofe, inflames, fwells, and adheres. The confequences 
of this are, firft, a fwelling of the, lachrymal fac in the 
inner angle of the eye, and a watery or weeping eye 5 
upon prefling the tumor, the tears, mixed with mucus, 
are forced back through the punda ; by and by the 
fac inflames and fuppurates ; matter is difcharged by 
preflure of the fac : and, laftly, it is eroded and burfls 
cut, difcharging the tears and matter on the cheek. 
This is the complete chara^er of the fiftula lachrymalis. 
While the fac burfts outwardly, it often does further 
mifchief within, by making carious the thin lamina of 
bone in which it lies. The theory of the ancients, with 
regard to this difeafe, was that the difeafe was proceeds 
ing from the caries of the os unguis, and they perfor¬ 
ated with the aftual cautery, until the patients fmelt it 
in the nofe 1 as much with the intention of remedying 
the caries as to give paflage to the tears. But it is not 
the bone which is the obftrudion to the pei-fe£t cure of 
this difeafe by operation, but the membranes, which 
clofe again after the moft ingenious attempts to preferve 
the paflage. The vis medicatrix, in this inftance, feems 
not to be fo well aware of her interefl; as fome phyfio- 
logifts would inculcate. She is, here, ever at variance 
the artifice of the furgeon. 



BOOK II. 


OF THE EAR. 


CHAP. 1 . 

'of the sound, and of the ear in GENERAl. 

T he ear is that organ by which we are made fufcep. 
tible of the imprelEon of found. 

Sound is the effed of impreffion on the auditory 
nerve, by which correfponding change is produced in the 
brain ; or we fay found is a vibratory motion of bodies 
depending upon their elafticity or tenfion. It may 
be produced by the vibration and motion of the air, 
but not without the intervention of folids. The human 
voice, for example, does not depend merely on the per- 
cufEon of the air, but on that vibration, as combined 
with the teriiion and confequent vibration of the 
glottis, excited by the current of air ; which, again, is 
modified by the mouth. The fcience of found as 
producing melody and harmony is a very interefting and 
curious one, for by the fucceffion of founds or notes, 
and their confonance, there is a language for which 
words are no fubftitute. 

There is no body impervious to found, or, in other 
words, incapable of tranfmitting the vibration. That 
found is communicated through the medium of the 
air, we know from the circumftance, that a bell, when 
ftruck in a vacuum, gives out no found : and again, 
from this, that the condenfed Hate of the atmofphere 
affords an eafier communication of found, and conveys 
it to a greater diftance. The velocity of the impreffion 
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tranfmitted by the common air, is computed at 1130 
feet in a fecond ; and found, when obftruQied in its 
dired motion, is refleded with a velocity equal to that 
with which it ftrikes the folid body by which its pro- 
grefs is interrupted. 

That water conveys the vibrations producing found, 
has been proved by experiment. It was once the fay¬ 
ing of natiiralifts, that, to fuppofe fiihes to have the 
organ of hearing, would be to conceive that an organ 
were beftowed upon them without a poffibiiity of its 
being of ufe. But we are alTured of the fad, ^at, on. 
the tinkling of a bell, fiflies come to be fed*; and it 
was the cuftom for the fifhermen on the coaft 
Britany, to force the fiih into their nets by the beating 
of drums t, as our iflanders are at prefent accuftomed 
to do when the larger fifli get entangled araongfl; the 
rocks. We are told, that in China, they ufe a gong 
for the fame purpofe. Thefe fads were once of im¬ 
portance, though more accurate obfervation has now 
made them fuperfluous. The Abbe Nollet took much 
pains to decide the queftion, whether water was a me¬ 
dium for found. After confiderable preparation, and 
acquiring a dexterous management of himfeif in the 
water, (for which be takes great merit to himfeif,') be 
found that he could hear under water, the found of the 
human voice, and even diftinguifti converfation and 
mufic. The human ear being an organ imperfa^y 
adapted to this medium of found, thefe experiments do 

» Boyle; ■ 

■j- M. I’Abbe Nollet, Acad. R. des Sciences. Naturalifts wese 
very incredulous of the effect fald to be produced by mufic oa lab- 
fters. Some may be fo ftlll; but we may trull the following-obfer- 
vation of Minafius, in his Differtation. “ Su de timpanelti ' dell udita 
‘‘ fcoperti nel Granchio Paguro” Propriis obfervatienibus certioa" 

“ fad.us afferit, obfcura nofte, placidoque man", quoties pifcatores. 
" ardentibus faculis paguri in littore hserentis oculos lucis fulgaie 
“ pcrftringunt, ut ftupido, et pene praelligiato animale potiantur, fi 
forte rumor aliquis ingruit. Cancrum illico fe e littore fubdti- 
“ cere recipereque intra undas.” See Scarpa Dtfquifitioms Anatomic* 
^ Auditu in InfeCliSi &c. 
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Dot inform us of the relative powers of air and water | 
in the tranfmiflion of found. But another experiment 
of the Abbe Nollet proves, what indeed to me isfuffi. 
oiently evident, from the ftruSure of the ear of fifties, | 
viz. that the water tranfmits a much flronger vibration 
than the air. When he funk under water and ftruck 
together two ftones which he held in his hands, it gave 
a fliock to Ills ear which was infupportable, and which 
was felt on all the furface of his body, like that fenfa. 
tion which is produced when a folid body held in the 
teeth is ftruck by another folid body *. He obferved 
in other experiments, that the more fonorous the bo¬ 
dies ftruck were, the lefs vivid was the impreffion; by 
which it would appear, that water, though it conveys 
an impreffion more ftrongly to the ear than the air, is 
not equally adapted to the refonance and variety of 
tone. Indeed, this is a natural confequence of the 
w’^ater, a fluid of greater denfity being in clofe contad 
with the founding body, and fuppreffing, its vibration. 
In thefe facts, we fliail find the explanation pf fome 
peculiarities in the ftruciure of the ears of fifties. 

Thus, we fee, that the vibration of a folid body is 
continued through the air and through water, until 
reaching the organ of hearing it, it produces the fenfa* 
lion of found. Sound, it will be evident, isalfocom* 
municated through folids. When we put the ear to 
one end of a log of wood of thirty feet in length, and 
ftrike upon the other, we are fenfible of the impreffion; 
and when a folid body applied to the bones of the 
head, or to the teeth, is ftruck, we are fenfible of the 
noife'bj and this is felt even by thofe who are deaf 
to impreffions conveyed through the air : indeed it is 
partly in this way that we are to judge whether deafnefs 
may be cured by operation, as depending upon fome 
injury of the mechanifm of the organ, or whether it 
be an incurable affedion of the nerve or brain itfelf. 
If the found be perceptible when conveyed through the 

• Thefe experiments were repeated by Dr. Monro. S^e m* 
Book of Fiflies. 

f Perhaps we cannot call this found. teethj 
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teeth, or when a watch, for example, is preffed upon, 
the bone behind the outer ear, we are affured that the 
internal organ is unaffected ; and upon enquiring far¬ 
ther into the cafe, we may find that the deafnefs pro¬ 
ceeds from fome difeafe of the outer tube of the ear, 
or of that tube which leads into the throat, and that, 
it can be remedied. 


CHAP. II. 

GENERAL VIEW OF THE VARIETIES IN THE 
EARS OF ANIMALS *. 

T here is in the fcale of animals a regular gradation 
in'the perfection of the organ of hearing. But, in 
the human ear, we find united all the variety of appa¬ 
ratus for communciating the vibration to the internal 
organ, and along with this the mofl extenfive diftribution 
of nerves in the labyrinth, or inmoft divifion of the ear, 
to receive that impreffion. 

The ultimate caufe of this more complex ftructure 
is the greater power with which man is endowed of 
receiving through the ear, various impreffions of 
fimple founds: language, mufic, and various modifi¬ 
cations of the fenfe, of which the lower animals are 
probably incapable. 

As, in treating of the anatomy of the eye, we do nog 
attempt to inveftigate the manner in which light aCIs 
upon the retina, in producing the fenfation of colours, 
but endeavour merely to explain the ftrudure of the 
eye; to fhow how the coats fupport and nourilh the 
humors s how the humors are fubfervient to the con¬ 
centration of the rays of light, and afiifi their impulfe 

* In tii€ following {hort account of the comparative anatomy of 
the ear, although I have taken every affiftance in my power from 
books, I have defcribed the ftruAure,. in all the examples, from my 
Offn diffe&ioH* and ohfervation. 

upon 
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upon the retina: fo, in, the fame manner, in explain, 
jng the ftrufluire of the ear, we need not inveftigate 
the philofophy of found, nor the nature of thofe im- 
preffions which are made by it on the fenforiutn 
through the nerves ; our views are limited to the 
flrufliure of the ear ■— we have to obferve the mecha- 
nifm by ^hich the ftrength of vibrations is increafed 
and conveyed inward to the feat of the fenfe, and the 
manner in which the nerve is expanded to receive fo 
delicate an imprefllon. 

The method of ftudying this fubje^f, which is at once 
the moft inftruftive and the moft amuling, is to trace 
the various gradations in the perfection of the organ, 
through the feveral claffes of animals. If is chiefly 
by comparing the flruCfure of the vifcera, and the or¬ 
gans of fenfe in animals and in man, that comparative 
anatomy is ufeful in elucidating the animal oeconomy. 
For example, in the ftigmata and air-veflels of infefe 
and worms; in the gills of fiflies; in the Ample cel* ' 
iular ftruCfure of the lungs of ainphibise ; in the more 
complicated ftrudure of the lungs of birds; we ob- 
ferre one elTential requifite through the .whole gra¬ 
dation, viz. the expofure of the circulating fluids to 
the aClion of the air. And in this variety of confor¬ 
mation, we fee the fame effed fo modified as to cor- 
refpond with the habitf and neceffities of the feveral 
claifes of animals. In the fame manner, with regard 
to the circulating fyftem, we arb taught the explana¬ 
tion of the double heart in the human body, by tracing 
the variety of ftrudure through the feveral clafles of 
animals ; from the fim'ple tube circulating the fluids of 
infeds, the fingle ventricle of fiflies and reptiles, the 
double auricle and perforated ventricle of amphibis, 
up to the perfect heart of the warm blooded animal. 
The organs of generation, and the oeconomy of the 
foetus in utero, is, in the Tame degree, capable of 
illuftration from comparative anatomy. But moft 
efpecially, in the ftruclure of the ear, is there much 
fcope for this kind of inveftigation. We find fuch va¬ 
rieties in the ear of reptiles, fifties, birds, and qua¬ 
drupeds 
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drtipeds as lead us, by gradual fteps, from the fimpler 
to the more complex ftrudlure. 

The fimpleft form of the organ of hearing is that in 
which we find a little fac of fluid, and on the infide 
of the fac the pulp of a nerve expanded. If an 
animal having fuch an organ^ breath the air, a mem¬ 
brane clofes this faculus on the fore part ; and, by 
means of this membrane, the vibrations of the air are 
communicated to the expanfion of the nerve through 
the fluid of the fac. But if the animal inhabits the 
water only, it has no fuch membrane to receive the 
impreflion; the organ is incafed in bone or cartilage, 
and inftead of the membrane, fome fmall bone or hard 
concreted matter is found in contaQ: with the pulp of 
the nerve. The found, paffing through the waters, 
is, in fuch cafe, conveyed to the organ not by any par¬ 
ticular opening, but through the bones of the head; 
and this concrete fubftance, partaking of the tremulous 
motion, communicates the fenfation to the nerve 

For example, in the crab and lobster, we find a 
prominent bony papilla or fliell, which is perforated 
with a membrane extended acrofs the perforation, and 
behind this,membrane there is a fluid, in which the 
nerve is expanded, and which receives the impulfe con¬ 
veyed to the membrane. In the cuttle-fish, again, 
there is no external opening; there is merely a little 
fac under the thick integuments : this fac has in it a 
fmall concretion or bone for receiving the vibration; 
which, in this animal, is conveyed by a more general 
impreflion upon the head than in thofe laft mentioned; 
and the vibration of this loofely poifed bone or concrete 
feema equal to the provifion of the membrane which, 
in the crab, clofes up the external opening in the 
perforated fhell. 

In FISHES, there is a confiderable variety of ftrue- 
ture. Thofe which remain perpetually under water, 

* It is conceived by fome that the antennse of infefts conveys to 
them the vibration of bodies, and that they may be cooiidered as aa 
imperfeft variety of this organ. 
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have not the outer membrane, nor any apparatus for 
ftrengthening the firft-received undulations of founds 
But fuch as lie bafldng on the furface of the water, and 
breathe through lungs, have an external opening—a 
canal leading to the membrane, and behind the mem¬ 
brane bones to convey the vibration to the internal parts, 
and thefe internal parts, the feat of the fenfe, are adlually 
5S perfeQ; as in terreftrial animals. 

In neither of the .fpecies of filhes, the cartilagindui 
nor fpiiious fifties, is there a proper external opening^ 
as in animals breathing air. They receive the impulfe 
from the wmter, upon the integuments and'bones of the 
head j but within the head, and in the feat of the fenfe, 
they have a mofl beautiful apparatus for receiving and 
conveying thofe general vibrations to the expanded 
nerve. There is in every ear, adapted to hearing under 
water, a bone or concretion, placed fo as to vaccilate 
eafily, and which is deftined to agitate the fluid in 
which it is fufpended with a ftronger vibration than 
could be -produced merely by a general impulfe. 
Befides this provifion in fifties, there is a Very elegant 
ftrudure for ftill further encreafing the furface .deftined 
to receive the impulfe, and for expofing to that im- 
pulfe or vibration a larger proportion of the expanded 
nerve. It confifts of three femicircular tubes, which 
penetrate widely within^ the bones of the head. They 
are filled with a fluid, and have in their extremities a 
divifion of the nerve which is moved or otherwife 
affeded by the vibration of the fluids contained within 
the tubes. 

, There is a flight variety, however, in the ear of car¬ 
tilaginous fifties. In the head of the skate, for ex' 
ample, there is under the fkin, at the back of the head, 
a membrane extended acrofs a pretty regular opening, 
This, however, is not confidered as the opening of the 
ear ; but a palfage, like a mucous duQ:, w'hich is befid? 
It, has given occafion to a' controverfy between Profeffors 
Scarpa and Monro j and it may not be out of place to 
enquire a little into this difputed point. 
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We have feen that water coaveys the found of vi¬ 
brating bodies with a fliock almoft intolerable to the 
ear, and with a particular and diftind fenfation over the 
whole body. We fee, alfo, that, in the greater number 
of fiflies, there is confelfedly no external opening, the 
whole organ is placed under the fquamous bones of the 
head. Yet the cartilaginous fifties, which are fuppofed 
to have an external ear, fwim in the fame element, and 
are in no eflential point peculiar in their habits. And 
we ftiould receive with caution the account of any pecu¬ 
liarity in the organ of hearing of one clafs of fifties, 
which is not common to all inhabiting the fame fluid* 
Such animals as occafionally pafs from the water into 
the air, mufl have a membrane capable of vibrating in 
the air j but, even in them, it is expanded under the 
common integuments, and proteded by them. Were 
it otherwife, when the creature plunged into the water, 
it would be affailed with that noife (confounding all 
regular founds), of which man is fenfible when he 
plunges under water. It appears oppofite to the gene¬ 
ral law of nature, to fuppofe any fpecies of fifti having 
that Ample and more delicate membrane which is 
evidently intended to convey atmofpheric founds only, 
while, on the other hand, creatures living in the water 
alone, ftiould have an organization fit to endure the 
ftronger vibrations of their denfer fluid, and which 
would be ufelefs and abfurd in thofe exifting in our 
atmofphere. 

When we come to examine the ear of the fkate 
we find, that what Dr. Monro conceives to be the 
OUTWARD ear of the fifh *, is really, as reprefeated 

* “ In the upper and back part of the head of a fkate, and in a 
“ large fifti weighing 150 pounds, at the diftance nearly of one inch 
“ from the articulation of the head, with the firfl vertebra of the 
“ neck or atlas, two orifices, capable of admitting fmall fized fliock- 
“ ing wires at th* diflailce of about an inch and a quarter from each 
“ other, furrounded with a firm membranous ring, may be ob- 
“ ferved. Thefe are the beginnings of the Meatus Auditorii Ex- 
“ temi.” Trcatife on the Ear, p. 208. 
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by Dr. Scarpa, a mucous duct merely * ; which does 
not lead into the faccuii of the veftibule and femicircu- 
lar canals, as appeared to Dr. Monro; and that to fuppofe 
this would be to acknowledge the free accefs of air and 
water to the immediate feat of the organ, and to the 
foft pulp of the auditory nerve, a thing abfurd in every 
view, impoffible in nature, and very wide of the truthf. 
To me it appears, that this narrow duft cannot be 
confidered as the external ear ; becaufe we find in 
the fkate a proper membrane under the thin integu. 
ments, quite unconneded with the dud, for. tranfrait- 
ting the found; and, upon following this mucous duft, 
we find it taking a circuitous courfe, and filled with 
a ftrong gelatinous matter; it is every where narrow, 
and filled with a glutinous fecretion. It, has no 
membrane ftretched acrofs it, and bears no refemblance 
to the external ear of any other animal. 

, We may conclude, then, that fifhes have no external 
opening like terreftrial animals; that, inftead of this 
outw'ard provifion, they have the moveable bone within 
the organ. Although the cartilaginous fifhes have a 
membrane extended over part of the organ, which, in 
the fpinous fifties is completely furounded with bone, 
it is not to be confidered as capable of the tremulous 
motions of the membrana tympani of terreftrial ani¬ 
mals, but may be confidered as analogous to the mem* 
brana feneftrss ovalis: and, fince it lies deep under the 
integuments, we have no reafon to believe that found 
is tranfmitted to the organ of hearing in fifties, any 
otherways than through the general vibration of the 
head. 

'* Dr. Scarpa, {peaking of this opinion of Dr. Monro, fays, 
qua in re vthementei fibi hallucinatus eft, oftia nimirum duftuum 
mucoforum, ut manifeftum eft, pro auris meatubus accipiens. 
Etenim omnino nuilum eft in cartiiagineis pifcibus oftium auditus 
extus adapertuna, membranaque fenejlric ovalis fub cotnmuni in- 
tegumento recondita jacet et cooperta.” 

f “ Quod et abfurdum eft et a rei veritate quam maxime alie- 
** num,” Vid. Anatomicss Difquijitiones de auditu et olfaSu, auSort 
A, Scarpa. 

The 
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The organ of hearing in amphibious animals, de- 
monftrates to us a difference in the manner in which 
the fenfation is received; for they have both the outer 
membrane to receive the vibration of the air, and a 
mechanifm of fmail bones to convey this motion into 
the feat of the fenfe; and they have, befides, within 
the ear itfelf, a chalky concretion ; a provifion plainly 
intended for propagating the motion comunicated 
through the water. 

In ferpents, birds, and quadrupeds, we fhall hereafter 
trace the various gradations in the perfeQiion of this 
organ. We fhall find, that, as the anirnal rifes in the 
fcale, the cavities and tubes of the ear are extended 
and varied in their form. Now, I conceive that, while 
the multiplied forms of the tubes and fphericles of the 
internal ear afford a more expanded and fufceptible 
furface for receiving impreffions, the confonant forms 
of the parts enable them to receive a ftronger vibration, 
and a more perfect and modified found. 

A cord of a mufical inftrument will vibrate when 
another in exa£t unifon with it is ftruck. The vibra¬ 
tion communicated to the air is fuch as is adapted to 
the tenfion of the fymphoonic cord; and no other per« 
cuffion of the air, however violent, v/ill caufe it to 
found. Again, the air palling through a tube of cer¬ 
tain dimenfions, will not communicate to it a motion, 
nor call forth its found, while the air, paffing in equal 
quantity through a tube of one degree of difference, 
will rife into a full note. What holds true in regard 
to the unifon of cords, is alfo true of cylinders, or 
even of the walls of a paffage or room, a certain note 
will caufe the refonance of the paffage or room, as a 
certain vibration will call forth the found of the tube 
of an organ; becaufe it is in all thefe inftances neceffary 
that the impulfe be adapted to the pofition of the fur» 
faces and their powers of reverberation. 

Thefe few fafts illuflrate what I mean, by faying, 
that the various forms of the internal ear of animals, 
as they advance In the fcale, give additional powers to 
K 3 their 
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their organ. In the firft example of the fimple ear, 
where a bone vibrates oh the expanded nerve, I fliould 
conceive that the fenfation were in confequence of this 
fimple percuffion, capable of little variety; but in ani. 
mals where, befides this fimpler mechanifm, there are 
femicircular canals, and more efpecially in thofe ani. 
mals, which have ftill a further complication of the 
forms of the ear, certain founds will be peculiarly felt 
in each of thefe feveral cavities and convolutions; and 
while the fenfation is becoming more diftinfl:, by the 
perfeftion of the organ, it admits alfo, of a greater 
variety of founds or notes i fo that a certain ftate of 
vibration will afFe£fc the femicircular canals, (one or 
all of them,) and produce the fenfation of found, which 
would not at all affed the vibration of tlj? fimpl§ 
iapillm lying in their fa(^ 


CHAP. III. 

DESCRIPTION OF THE ORGAN OF HEARING 
IN PARTICULAR ANIMALS. 

IN THE LOBSTER AND CRAB. 

Tn thefe animals, the ftrudure of the ear is very 
^ fimple; but it appears to me that Profeflbr Scarpa, in 
his defcription, has imagined the organ to be more 
fimple than it is in nature. 

In the LOBSTER, there projects from near the root of 
the great antenna, an offeous papilla of a peculiarly hard 
and friable nature. In the point of this papilla we 
obferve a foramen, and a membrane ftretched oyer it 
This is the feat pf the organ of hearing. It is defcribed 
as containing a fac of a pellucid fluid, which adheres 
to the membrane, while the auditory nerve is expanded 
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•opon the lower furface of the fac. Now, the lobfter, 
being an animal which can live on land as wdl as in 
water, Scarpa gives this as an inflance of a ftrudure 
calculated to receive the fenfation of found equally well 
from the water or from the atmofphere. But, from 
the figure I have given of the ear of this creaturcj it 
will not appear to be fo exceedingly fimple; while there 
is evidently a provifion for the reception of the vibra¬ 
tion communicated through the water, though it does 
tiot indeed flriftly refemble that which is commonly 
found in the ears of fiflies. There is fufpended behind 
the facculus, and in contact with the nerve, a fmall 
triangular bone, which when pulled away *, is found 
to hinge upon a delicate cartilage. This bone feems 
evidently intended, by its being thus fufpended in the 
neighbourhood of the pulp of the auditory nerve, 
for irnpreffing upon that nerve the vibration from the 
water. The lobfter, then, has like the amphibious ani¬ 
mals, a double provifion for receiving the communi¬ 
cation of found alternately from the water or from 
-the air f. 

The ear of the crab differs from that of the lobfter 
in this, that, under the, proje6;ion, there is a moveable 
cafe of bone, to. which we fee a fmal] antenna attached 
Within this is the organ of hearing ; and there is here-' 
an internal provifion for the tranfmiflion of found to 
the auditory nerve, which confifts fimply in a few 
circumgyrations of a pellucid and flexible cartilage; 
an -infpiflated fluid .furrounds this gyrous cartilage, 
while the pale auditory nerve is expanded behind it. 

■, Qf the, ear of fishes. In the heads of fifties, 
there is a cavity feparated by a thin vafcular membrane 
from that which contains the brain. Within this 
cavity there is a facculus diftended with a fluid, and 
containing a fmall bone on the infide of this bag, 
(■whkh is called the facculus lapiilorum}, a great pro- 

* See fig. 2. 

j- From the mucous-like tranfparency of the nei-ve In the lobfter, 
it is dificult to afeertain its exaft reiaiior. to this bone. 

t bee plate, fig..3. . _ 

portion 
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portion of the auditory nerve is expanded. In the 
eartilaginous fifhes, there are three lapilli * * * § contained 
in their proper capfules, and furrounded with a gela- 
tinous matter f, each of the lapilii having its appropri¬ 
ated divifion of the acauftic or auditory nerve diftri- 
buted upon it in a beautiful network. 

This cavity in the head of fifties, refembles the centre 
of the labyrinth in the human ear, and is called the 
veftibule. Within the veftibule there is a limpid fluid, 
interfefted every where by a delicate and tranfparent 
cellular membrane; and the parts within the veitibule 
are fupported in their place by this tiflfue, which is 
fimilar to that which fupports the brain in fifties. 

Befides this central part of the organ in fifties, there 
are departing from the veftibule three femicircular 
cartilaginous canals within which, are extended 
membranous canals. Thefe membranous tubes con- 
tain a fluid diftind from that contained in the com. 
mon cavity of the veftibule, nor have they any 
communication with the facculi, which contain the 
lapilii, although they are conneded with them§, 
Thefe cartilaginous canals are of a cylindrical form, 
and, being as tranfparent as the fluid with which 
they are furrounded, are not readily, diftinguiflied in 
difledion. Each of the cartilaginous canals is dilated 
at one of its extremities into a little belly, which is 
called the ampulla. 

The auditory nerve in cartilaginous fifties |{ is firft 
divided into two fafciculi, which are again fubdivided 
into leflfer nerves. Thefe go to the three facculi lapiU 
lorum, and to the ampullulae of the femicircular 

* In many of fhe fpinous or fquamous fifhej, there is only one, 
In cartilaginous fifhes, thefe bodies are not like bone, but like foft 
chalk. In the fpinous fifties, on the other hand, they are of th§ 
fhape of the head of a fpear, and hard like Hone. 

-f The gelatinous matter is rather before’ the bones, and dillendf 
Jig the little facculi. 

4 : See plate 7. fig. 3 and fig. d p d. 

§ So Profeflbr Scarpa aflerts, in contradiftion to others. 
jl The fifth pair of nerves in fifli anfwers to the feventh in man J 
has the fame divifion into thefiorf/o mollis and dMra, 
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canals. Before the divifion of the nerve peculiar to 
the facculus pierces it, and is finally diftributed, it 
forms a fmgular and intricate network of filaments. 
The branches to the ampullulse are raifed on a partition 
which is oppofed to the mouth of the cylindrical part 
of the tube. 

In the fpinous fifhes, the three femicircular canals 
unite in a common belly; but in cartilaginous fifhes, 
the pofterior femicircular canal Is diftinft from the 
others. 

In fifhes, all the parts of the ear are filled with a 
matter of a gelatinous confiftence, or vifcid fluidity; 
and the whole facculi and femicircular canals are fur- 
rounded with fluid. That jelly is the moft fufceptible 
of vibration, is evident when we fill a glafs, and 
allow a body to fall into it; for then the delicate 
vibration is communicated to the finger on the outfide 
of the glafs, or by flriking the glafs, we may obferve 
the tremulous motion of the jelly. The femicircular 
canals, it is evident, are well adapted to receive the 
extenfive vibrations communicated through the bones 
of the head, and to convey them inward to the nerve 
expanded in the ampulla. 

From the fimpler to the more perfed aquatic ani¬ 
mals, we may trace feveral links of the chain by which 
nature advances towards the perfedt ftrudure of the 
ear. We return now to obferve, in the firfl example 
of terreftrial animals, the moll fimple flate of that part 
of the organ which receives the fenfation; but where 
the flrudure of the receiving organ is the moft fimple, 
the mechanifm for receiving the vibration and convey¬ 
ing it to the internal ear, is modified and adapted to 
the atmofphere. 


OF THE EAR IN REPTILES AND AMPHIBIOUS ANIMALS, 

In REPTILES, which form the intermediate clafs of 
animals betwixt fifhes and quadrupeds, the ear has alfo 
an intermediate ftrudure; in fome individuals of this 

clafs 
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clafs the ear refembles that of fifhes, fuch as we have 
<iefcribed, while, in others, it refembles m.ore nearly 
the common ftrufture of terreftrial animals. 

In the falamandra aquatica, a variety of the lizard, 
there is a foramen ovale*,, deep under the integuments. 

In this foramen there is a cartilage, in imnlediate con. 
ta£t with which, there is a common facculus lying in 
'the cavity or veftibule; and in this little fac there is 
found a cretaceous matter: there are here, alfo, fenri- 
circular canals, with arapullulas, and a common belly 
conneding them. In this animal, then, it is evident, 
the ear is fimilar in ftrudfure to that of the eartilagi. 
nous filhes t* 

In the FROG, the outward apparatus is-different, 
but the internal ear is Ample Under the Ikin of tlie 
fide of the head, a little behind the prominent eye, we 
find a large circular opening, which tends inward in a 
funnel-like form: and from the upper part of the 
circle of this meatus we find a fmali elaftic bone, or 
cartilage fufpended. This bone is in contafl; with the 
common integuments of the head, which are (Iretched 
over the little cavity. This firil bone is placed at a 
right angle with a fecond bone, and both are lodged 
in a proper tympanum §. This fecond bone fwells 
out towards its inner extremity, and is accurately ap¬ 
plied to the foramen ovale. The foramen ovale opens 
into a cavity which we muft call the veftibule, and 
which, in this creature, is peculiarly large in proportion 
to its fize. This veftibule contains a fac, upon which 

* This is the appropriated appellation of the opening which 
ieadsfrom the outer cavity of the ear, or tympanum, into the feat of 
the proper organ where tlieneive is expanded. 

It is faid by naturaliils, that the falamander never has been 
heard to utter a cry; and as dumbnefs is in general coupled with 
deafnefs, it, is natural to fuppofe it has no ears. This is to confide? 
the organ as fubfervient to converfatian ! 

d; See plate, fig. 5 and 6. 

4 This Tympanum, being a cavity containing air,, has coramanl- 
eation with the mouth by a tube, which we lhall afterwards find 
called euftachian tube. Several have erroncoufly deferibed this 
saimal as receiving founds through the mouth. 

tbs 
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t!ie nerve is expanded: it contains alfo a chalky foft 
concretion, which is of a beautiful whitenefs, and of a 
regular figure when firfl: feen, but has no folidity’* * * § . 
The veftibule here, as in all other animals, being the 
immediate feat of the fenfe, is filled with fluid. 

In SERPENTS, the mechanifm external to the feat of 
the organ is lefs complete than in the frog. From the 
fcales behind the articulation of the bone which keeps 
the lower jaw extended, a little column t of bone 
ftretches inward and forward. This bone has its 
inner extremity enlarged to an oval figure, and is in- 
ferted into the foramen ovale. This creature has no 
membrana tympani, nor does it appear to have fo good 
a fubftitute as the frog: the outer extremity of the 
bone feems rather attached to the lower jaw by a car¬ 
tilaginous appendage and fmall ligament |. Within, 
the fcull, ferpents have the little fac, with the cretaceous 
matter and femicircular canals, united by a common 
belly §. 

In the TURTLE, we find a proper tympanum, and 
by lifting the fcaly integuments from the fide of the 
head a little above the articulation of the lower jaw, 
we open this cavity. Through this cavity there ex¬ 
tends a very long and flender bone, which, upon the 
outer extremity, is attached by a little elaftic brufli of 
fibres to the cartilaginous plate under the integuments, 
while the inner extremity is enlarged, fo as to apply 
accurately to the foramen, which opens into the vefti¬ 
bule ; and a paflfage alfo opens from the cavity of 
the tympanum into the fauces. In this animal, as ia 
all which we have clafled under the prefent divifion, 
the internal ear confifts of a central cavity, or vefti¬ 
bule, which contains a fac with fluid, and cretaceous 
matter, and of three femicircular canals conned;ed by ^ 
common belly. This common belly of the femicircular 

* See fig. 6. D. 

■f- Plate, fig. f, B. 

5 See Scarpa, tab. v. fig. is. 

§ Serpents are afFe6ked by mufic ; and they will ralfe and twill; 
4}iemfelves with every variety of lively motion to the pipe and tabor. 

canals , 
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canals has no communication with the facculus veftibuli 
which contains the cretaceous matter, further than as 
it lies in contad with it, and as they both lie fur- 
rounded by a fluid; they equally receive the irapref- 
fion of the little bony column, the extremity of which 
vibrates in the foramen ovale. 

There being enumerated forty or more varieties of 
the LACERTA or lizard, m.any of thefe have very 
different habits. Some of them never pafs, into the 
water, but inhabit dry and dufty places. The lacerta 
agilis or common green lizard, which is a native both 
of Europe and of India, is nimble, aijd bafks, during 
the hot weather, on the trunks of old trees and on 
dry banks; but on hearing a noife it retreats quickly 
to its hole. It has the (kin over the tympanum ex¬ 
tremely thin, and fuch as to anfw-er precifely the office 
of the membrane of the tympanum. So all the varieties 
of reptiles which, in their habits and delicacy of heatr 
ing, refembie terreftrial animals, have either the mem, 
brane of the tympanum or a fkin fo delicate as to pro¬ 
duce the fame elfed; while thofe w^hich inhabit the 
water, have a rough integument, or a hard fcale, drawn 
over the tympanum. Befides this, fome have a fmall 
mufcle attached to the bone, which runs acrofs the 
tympanum; it is like the tenfor tympani, and is an¬ 
other ftep tov/ards the proper ftrudure of the terref 
trial ear. 


OF THE EAR IN BIRDS. 

Comparing the internal ear of birds with that of 
thofe animals which we have already defcribed, we 
find a very important addition. Yfe find here the in¬ 
ternal ear (or labyrinth, as we may now call it,) coii- 
fifting of three divifions: the veftibule, or middle 
cavity; the femicircular canals; and the cochlea; 
which lafl: is an additional part, and one which we 
have _ not in the clafs of animals already defcribed. 
Jbeading into thefe three cavities, there are two fora¬ 
mina ; 
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rnina: the fenestra rotunda, and the fenestra 
ovAEis; and both thefe openings have a membrane 
flretched over them in the frem ftate of the parts. 
The firft, the feneftra ovalis, or foramen ovale, re¬ 
ceives the officulus auditus, which is in birds like that 
which we have already defcribed in reptiles *. This 
officulus connedfs the membrana tympani (which is 
here of a regular form) with the veftibule, and con¬ 
veys the vibration of the atmofphere to it. 

The femicircular canals are here alfo three in num¬ 
ber, and are diftinguifhed by the terms minor, major, 
and maximus; but as the major and minor coaiefce 
at one of their extremities, and enter the veftibule to¬ 
gether, the femicircular canals open into the veftibule ' 
by only five foramina in place of fix. Each of the 
femicircular canals is dilated at one extremity into an 
elliptical form, while the other extremity is of the 
natural fize of the diameter of the tube. Thefe 
canals are formed of the hard ftiell of bone, and are 
furrounded with bone, having wider and more open 
cancelli. 

In-the dry ftate of the parts, w^e find a cord paffing 
through the femicircular canals, which fome have 
called the zonula NERvosiE. But thefe are the mem¬ 
branous canals, which are contained within the bony 
ones, dried and fhrunk up. Within the bony cavities 
of the labyrinth, there is laid a pellucid membrane, 
which contains a fluid, has the nerves expanded upon 
it, and is the true veftibule and femicircular canals j 

* Mr. Home, in his leflure on the mufcularlty of the membrana 
tympani, (via. Phil. Tranf. A. iSoo), fays, in birds this membrane 
has-notenfor mufcle to vary its adjuiimcnts, but is always kept tenfe 
by the preffure of the end of the Sender bone. This is a very im- 
perfedt account of the mechanifm of the tympanum in birds. There 
are two bones, or one fmall bone wdth a cartilage, which lies along 
the membrana tympani. This elaftic cartilage has two little tendons 
attached to it. Even the flender bone which ftretches from the 
cartilage to the foramen ovale, the inner extremity of which is en¬ 
larged to fill up that hole, feems to have a fmall tendon inferted 
into it; but whether this be a mufcular or ligameutous conaeftion, 
I am unable at prefent to fay. 


while 
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while the bony cafe, which we have defcribed, r 
merely the mould of thefe and the fdpport of their de. 
iicate texture 

The COCHLEA, one of the three divifions of the 
labyrinth, is but imperfefl; in birds, when compared 
w'ith that part of the organ in quadrupeds and in man; 
The cochlea in birds eonfifts merely of two cylinders, 
formed of cartilage, which are united toward their 
further extremity. While the oppofite extremities di. 
verge, and while one of thefe cylinders opens into the 
veftibule, the other opens outward into the eavky d 
the tympanum f. 

That which more than any other circumdance dif. 
tinguifties the organ of birds from that of animals in- 
haHting the waters, is the want of the bone or ftony 
concretion, in the facculus veftibuli^. 


CHAP. IV. 

OF THE HUMAN EAR. 

T he anatomy of the human ear will naturally be 
confidered under three heads: the external ear: 
the tympanum; and the labyrinth. The outward ear 
requires no definition. From the outward ear there is- 


* I lately, by accident, drew out the facculus veftibuli and femi- 
circular canals from the bony part of the ear of a bird, and I foand 
the membranous femicircular canal to confift; apparently of the fame 
pellucid elaftic matter with thofe of fiflies. 

4 We find Mr. Home faying that the cochlea is neither abfolutelf 
neceflary to fit the organ to be impreffed by founds communicated 
through the air, nor to render it what is termed a mufical ear; and 
that this is fufficiently proved by that part being wanting in birds, 
whofe organ is particularly adapted to inarticulate founds. That 
the cochlea is not neceflary to the communication of found through 
the atmofphere, we have feen from the examination of the car of 
the reptiles. But fince we fee that it forms part of the labyrinth ia 
birds, we be led tp doubt Mr. Home’s conclufion. 

a cam* 
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a cartilaginous tube, which leads into the tympanum. 
The TYMPANUM is the cavity within which is placed 
that mechaniftn of bones and mufcles which encfeafes 
the ftrength of the vibration, and conveys it inwards 
to the labyrinth. The labyrinth is the general 
name of thofe intricate canals which contain, the ex¬ 
panded nerve, and the immediate feat of the organ, 

/ 



SECTION I, 


OP THE EXTERNAL EAR, 

The EXTERNAL EAR IS formed of an dauic car¬ 
tilage, covered with very thin integuments. The* 
apparently iireguiar furfaces of the outer ear will be 
found, upon examination, to be fo formed that the 
fmuofities lead gradually into each other, and finally 
terminate in the concha or immediate opening of the 
tube of the ear. By the conftant motion of the-ex¬ 
ternal ear of quadrupeds, w'e fee its importance to them 
both in colie6;ing found, and in judging of its diredfiom 
In mod men, the motion of the ear is loft,, but feme 
men dill retain it j and this is very remarkable, that 
when the more internal mechanifm of the ear is injured, 
and ceafes to drengthea the found'before it conveys it 
inwards to the labyrinth, the external ear refiimes the 
office to which it was originally adapted, and by a de¬ 
gree of motion and eredion, affids the hearing. la 
Europeans, the outward ear is in a great degree flattened 
to the head by the drefs; but in Eailern nations, and iii 
^ncient datues, we fee the ears dand prominent, and 
bear a part in the fymmetry and expreflion of the whole 
head The mufcles moving the cartilages, befldes, 
being intended to give motion, appear to have a raorei 
effential ufe in giving a due tenfioa to the outward ear. 
Thefe cartilages are furrounded with their peculiar 
pericoadrium j but as to their vefTels and nerves, it 

feems 





A. The HELIX. It is the enter margin, the edge 
of which is turned over and forms the cavitas inno- 
minata. 

BCD. The ANTHELix. It is very prondnent; of 
a triangular Ihape; and within the outer rim or 
margin. 

E. The SCAPHA, which is a depreffion or cavity on 
the anterior part of the anthelix. 

F. The antitragus. 

G. The TRAGUS. Thefe are the two prominent 
points which approach each other, and form the margin 
of the great cavity of the ear. 

L. The CONCHA, or great cavity of the ear, and 
which is the trumpet-like opening of the meatus audi-s 
torius extemus. The few pale coloured fibres which 
are found on the cartilages, are fcarcely to be recog¬ 
nized as niufcles *. 


• See Falfaba & Santorini. 
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The LOBE of the ear, or that part which hangs down 
and is pierced for the ear-ring in women and favages, 
confids of Ikin and cellular fubftance merely. 

The MEATUS AUDiTORius EXTERNus, is the tube 
which leads into the tympanum. This tube is partly 
bony and partly cartilaginous. The outer portion of 
the tube is cartilaginous, and about three quarters of 
an inch in length, and is divided by fiflures. The in¬ 
ternal part of the tube is formed in the bone, as we 
find upon turning to the defcription of the temporal 
bone. 

Glands of the passage. The cuticle, cover¬ 
ing the infide of the tube, is very fine, and there pro- 
jed from it many fmall hairs which ftand acrofs the 
paflage. Under this Ikin there is a fet of fmall glands, 
which pour their fecretion into the tube, and are called 
the GLANDULJE CERUMENOS^ Ttiefe glands, 

fecreting the wax of the ear, have their little duds 
opening betwixt the roots of the hairs ; and this fecre¬ 
tion, with the hairs which ftand acrofs the paflage, 
guards the internal parts of the ear from infeds. The 
whole paflage, confifting of the canal of the temporal 
bone and the cartilaginous tube placed upon it, has 
an oblique diredion. It firft pafles upward and for¬ 
ward, and then makes a flight curve to defcend to the 
membrane of the tympanum. 

This external tube of the ear, being of the nature 
of a fecreting furface, and expofed to the air, is liable 
to inflammation. There follows a drynefs of the paf^ 
fages, and then a more fluid fecretion. If the inflam¬ 
mation of the tube fliould extend within the bones, 
then, like the afiedions of all parts furrounded with 

♦ Has figuram obtinent variam; major tamen harum pars vel 
“ ad ovalem, yel ad fphjericatn accedit colore tinguntur flavo ab 
“ humore in earutn folliculis contento qui ob affiduam fibrarum car- 
nearum reticularium preffionem, per cutis correfpondentia fora- 
mina in meatus auditorii cavltatem tranfnuttitur.” Valfalva de 
aure Humana, p. lo. 

YOL. HI. L folid 
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foHd bone, the pain is extreme and the danger con. 
fiderable: there is not only fuppuration in the tympa- 
num and deftruftion of the jnembrana tympani, but 
the difeafe may be hill further communicated internally, 
Hildanus gives us an obfervation of the effeSs of a 
ball of glafs dropt by accident, into the ear, in which 
the inflammation was fo extenfive, and the pain fo ex* 
crudating, that the whole fide of the head and even the 
arms and leg of that fide were aSeded, in confequence 
of the brain partaking of the inflammation. Such 
things as peas and cherry-flones and pins are very apt 
to be put into the ear by children ; and awkward at* 
tempts to extrad the foreign body, very often pulh it 
further in ; and acrid fluids put into the ear to MU in- 
feds, have forced them deeper, with fuch an increafe 
of pain as has thrown the patient into a condition little 
fiiort of delirium. A defedive or too profufe fecretion 
from the glands of the tube, will caufe a degree of 
deafnefs: and fometimes the wax is fo indurated as ta 
Caufe a very obftinate deafnefs *. 

In the foetus, the concha and meatus externus are 
narrow, and there is fecreted a thick white flufF, which 
defends the ' membrane of the tympanum from the 
contad of the w'aters of the amnios. This, after 
birth, falls out in pieces along with the fecretion of 
the wax j but, in fome inftances, it has remained and 
become very hard. The deafnefs from birth, caufed 

* See Valfalva, p, 10. “ Tail’s funditali's a d'uodeGim aanisaffll- 

gentis curatio.” The older writers treat of the“AuditU3 Mio 
a fordibus auriam lapidefcentibus.” See BonefuSf 8c Jul. Gajfertut 
Flacantinus,'- “De auditus orgatie,” lib. I. cap. 2Q.p. go. There is- 
alfo mention made of an adventitious membrane, clofi'ng up. the paf- 
fage and flretched above the membrana tympani. This is produced' 
by a foul fecretion, and refembles that which fluffs up the paffage- 
in the fcetus. See Fabricius de Chirurg. operat. cap. dc aur. 
Chirurgv Veslingius Anat. cap. 16. See Experiments on the 
folvcnts of the Ear-wax, by Dr. Haygarth, Med. Obf. and Inquines» 
vol. iv. p. 198. He gives the preference to warm, water over every 
other folvcnt. 
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hj this accident, -is often thought to depend upon an 
organic defecl, and fo is neglected. 

• \ ■ 

, ' - . 

SECTION IL 

OF THE TYMPANUM OR MIDDLE CAVITY OF THg 
EAR, AND ITS DISEASES. 

THE ANATOMY OF THE TYMPANUM. . 

In the foetus, the cavity of the tympanum is fuper- 
ficial, compared with that of the adult; for what forms 
a tube in the latter, is in the former merely a ring, 
which is attached to the fquamous portion of the tem¬ 
poral bone * : upon this circular bone the membrane 
of the tympanum is extended. 

The cavity of the tympanum is very irregular 5 in¬ 
termediate betwixt the membrane which is extended 
acrofs the bottom of the external tube and the labyrinth 
or internal ear. It contains no fluid, as the labyrinth 
does; but is really a cavity, having a communication 
with the external air through a tube which leadsTnto 
the fauces. The tympanum communicates alfo back¬ 
wards with the cells of the maftoid procefsf. The 
inner extremity of the meatus externus forms a circle 
which is pretty regular, and upon which the meni- 
brane of the tympanum is extended. That part of the 
cavity of the tympanum which is oppofite to the ter¬ 
mination of the meatus externus, is very irregular* 
It has in it the foramen rotundura and the foramen 

* See plate 8. fig. 3. 

t When Valfalva, in a cafe of ulceration and caries on the maf- 
told procefs, threw in his injeftions, he found them flowing out bf 
the mouth ; viz. by the cuffacheau tube through the tympanam. 
See Val. de aure humana, p. 89. 

L 2 
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ovale; and betwixt thefe, there is an irregular boney 
tuberofity from which there ftretch back fome exceed, 
ingly fmall fpiculas of bone, which conned themfelves 
with the margin of the irregular cavity of the maftoid 
procefs. 

The FORAMEN OVALE * is in the bottom of a deep 
finus; it is not ftridly of an oval form, but has its 
lower fide ftraight, while the upper margin has the 
oval curve. This opening leads into the veftibufe or 
central cavity of the labyrinth. 

The FORAMEN rotundum is more irregular than 
the oval hole. It does not look diredly forward, like 
it, but enters on the fide of an irregular fproje^on; 
it does not lead into the veftibule, but into one of the 
fcalae of the cochlea. In the recent ftate of the parts, 
the periofteum covering the furface of the cavity of the 
tympanum, takes away much of its irregularity. Where 
the tympanum leads backward into the cillula 
MASToiDEAj this periofteum is alfo Continued. 

The EusTACHEAN TUBE t extends forward froitt 
the cavity of the tympanum, and opens behind the 
palate I. In the dry bones, the euftachean tube is 
more like an accidental fiffure, than a regular paflage, 
effential to the oeconomy of the ear. It appears this 
irregular in the bones from the tube being towards the 
back of the nofe, compofed of a moveable cartilage 
covered with a foft membrane; as the tube approach® 
the opening behind the palate, it widens into a trumpet 
fliape; and the extremity of the tube is governed by 
mufcular fibres. 

There can be no doubt that the Euftachean tube is 
defigned for admitting the free accefs of air into the 
cavity of the tympanum, that, by preferving a due 
balance betwixt the atmofphere and the air contrined 

* Feneffira ovalis. 

•f- Iter a palato ad aurem, ^ .a, 

t By fome older writers, the euftachean tube is called aqueduft, 
becaufe they conceived that humors were evacuated from the tym¬ 
panum by this paflage. 
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twthin the ear, the motion of the membrane of the 
tympanum may be free. This, at leaft, we know, 
that, when the extremity of the euftachean tube is 
clofed, we fuffer a temporary deafhefs, which can be 
accounted for only by the confined air wanting a due 
degree of elafticity to allow the vibration of the mem¬ 
brane of the tympanum. I conceive it to be neceffary, 
that the air in the tympanum be changed occafionally, 
which is, perhaps, accomplilhed by fome actions of 
the throat and fauces forcing a new body of air into 
the euftachean tube. The extremity of the euftachean 
tube, next to the throat, may be temporarily ob- 
ftrufted by the cynanche tonfillaris, which is frequently 
attended with pain, ftretching from the throat to the 
ear; or it may be clofed by inflammation and adhefion 
of its mouth, by adhefion of the foft palate to the 
back of the fauces, by polypus in the nofe, reaching 
down into the fauces and comprefling it *. 


OF THE MEMBRANA TTMPANI. 

The membrane of the tympanum is extended over 
the circular opening of the bottom of the meatus ex- 
temus. It has a little of an oval fliape, and lies over 
fomewhat obliquely, fo that its lower margin is further 
inward than the upper. Its ufe is, to convey the vi¬ 
brations or ofcillation of the atmofphere, colleded by 
the outer ear, inwards to the chain of bones in the 
tympanum. Although this membrane be tenfe, it is 
not ftretched uniformly like the parchment of a drum, 
but is drawn into a funnel-like flrape by the adhefion 
of the long procefs of the malleus to its centre. It 

• The following cafe is from Valfalva :—■" Quidam plebeiu# 
“ ulcus gerebat fupra uvulam in finiftra parte, quod quidem earn, 
quam invaferat, partem exeferat atque abftuleret lie, ut ulceris 
“ cavitas cum extremo finiftrae tubse orificio communicaret. Igitur 
“ quoties homo moUem turundam remediis imbutam in ulceri* 
“ cavitatem intrudebat: toties ilh'co finilb:a aure evadebat fardus, 
“ talifque permanebat toto ex tempore quo turunda in ulcere reUn- 
V quebatur p. go. 

^ 3 
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confifts of two layers of membraue, and has, naturally, 
no perforation in it;, and the experiments of air and 
the fmoke of tobacco fent from the mouth through the 
ear, fucceed only in thofe who have had the membrane 
of the tympanum partially ruptured or eroded by ulcera¬ 
tion. This membrane is tranfparent; and when we 
look into the tube of the ear, and direct a ftrong light 
into it, we obferve it to be of a fhining tendinous 
appearance. 

The inner lamina of the membrana tympanl is very 
vafcular. It has, indeed^ been faid, to. referable the 
iris, both in its profufion of veffels, .and in the manner 
of their diftribution *. This is carrying the conceit 
of their analogy too far. I have obferved an artery of 
a very large fize, (compared with the furface to be 
fupplied), running by the fide of the long procefsor 
handle of the malleus. In this courfe, it is giving out 
fmall branches ; and when the trunk arrives at the 
extreme point of the long procefs of the malleus, it 
divides into two branches, the extreme fubdivifions 
of which run towards , the margin of the membrane. 
This artery is, neverthelefs, too fmall to require us 
particularly to avoid it in the pundluring of the mem¬ 
brane for deafnefs, produced by obfi;ruQ:ion- of the 
euftachean tube. 

The opinions regarding the mufcularity of the mem¬ 
brane of the tympanum, ihall be referved until we 
have confidered; the whole mechanifni of the parts ii\ 
the tympanum. 


OF THE CHAIN OF BONES IN THE TYMPANUM, 

The vibrations of the membrane of the tympanum 
are tranfmitted to the foramen ovale by four nioveable 
bones; the malleus, incus^ os orbiculare, and ftapes, 
Thefe bones are named from their ihape, and the 

* See Mr. Home’s lecture on the flrudture and ufeo.f theineia- 
trana tymparii, Phil. Tranfadl. Part I. 1800, 
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names affift in conveying an idea of their form. They 
are fo united by articulation and fmall ligaments, as to 
form an uninterrupted chain ; and, while they tranfmit 
the vibration, their mechanifm is, fuch, that they 
ftrengthen the impulfe. They have alfo fmall mufcles 
attached to them, by which, it is probable, the whole 
apparatus has a power of adapting the degree of tenfion 
to the force of the impulfe communicated to the mem¬ 
brane of the tympanum, I conceive that they encreafe 
the pov/er of the ear for receiving the weaker founds, 
and are, at the fame time, a guard to the internal 
parts, from fuch violent fhocks as might injure the 
nerve. 

How necelTary it fometimes is to damp and fuffo- 
cate, in fome degree, piercing founds, we muft all be 
fenfible: and in-thofe who are habitually expofed to 
the fudden eruption of found, the fufceptibility of the 
nerve is injured, and they tjecome very deaf. We 
have, in a late publication, an example of this in 
blackfmiths, in whom, it is common to find a degree 
of deafnefs; and we find old artillery-men quite deaf, 
from the long prafliice of their profeflion. 

The MALLEUS * receives its name from a refem- 
blance to a hammer or mallet; it is, in fome degree, 
like a bludgeon j the great head ftands obliquely off 
from the body of the bone, (if fuch it may be called), 
like the head of the thigh-bone. Anatomifts can 
fcarcely be blamed, if, in defcribing the proceffes of 
this bone, they forget the body. I fhould confider that 
part as the body of the bone which ftretches down 
from the circular margin of the tympanum, and is at¬ 
tached to the membrane, or what we fhould confider 
as the handle of the mallet. This part, of the bone 
ftands at an angle with the head and neck; tapers 
towards the extremity, and is a little curved down 
towards the membrane. From the larger end of the 
body of the bone there ftands out an acute procefs ; 
and from the neck attaching the bulbous head to the 

* See plate 9. fig. i. a. 
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body of the bone, there hands out a very {lender pro- 
cefs, which is often broken off. The great head of 
the bone does not form a regular ball to be focketed in 
the body of the . incus ; there are irregularities in the 
contiguous furfaces of both the bones. 

The incus * is the fecond bone of the chain; itre* 
ceives its name from its refemblance to the blackfmiths* 
anvil. It more refembles a tooth with two roots. On 
the furface of the body, it has a depreflion like the 
furface of the firft molaris. Into this depreflion of the 
incus the head of the malleus is received. The fliorter 
of the two proceflfes, and the body of the bone lie on the 
margin of the circular opening of the tympanum ; and 
the acute point of this procefs is turned back into the 
opening of the maftpid cells. The long leg or procefs 
of the incus hangs down free into the tympanumf, 
and has attached to its point the os orbiculare. 

The os ORBICULARE is like.a grain of fand, and is 
the fmalleft bone of the body : it is a medium of ar¬ 
ticulation betwixt the incus and ftapes. 

The stapes| or ftirrup is well named, for it has 
a very clofe refemblance to a ftirrup-iron; the little 
head is articulated with the os orbiculare : the arch of 
the bone is exactly like that of the ftirrup-iron, but 
elegantly grooved within, fo as to give lightnefs to the 
bone. The bafe anfwering to that part of the ftirrup- 
iron upon which the foot fefts, is not perforated, nor 
is it of a regular form, but is flat on one fide, corre- 
fponding with the foramen ovale. It is this bafe of the 
bone which is attached to the membrane ftretched over 
the foramen ovale. 


CONNECTION AND MOTION OF THESE BONES. 

The malleus hanging on that part which we have 
called the neck of the bone, has the long handle or 

* See plate 9. fig. i. B. f See plate 4. lig. i. d. 

% See plate 9. fig. i. c. 

body 
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body of the bone ftretched down upon the membrane 
of the tympanum. It is, confequently, deftined to 
receive the ofcillations of that membrane. 

The head of the malleus is fo articulated with the 
incus, that the degree of motion communicated to tha* 
bone is much encreafed. 



From this fcheme, we fee, that the head of the 
malleus is fo articulated with the body of the incus, 
that the centre of motion of the incus is in a line 
drawn through the centre of its body, and, confe¬ 
quently, that the extremity of the long procefs, to 
which we fee the os orbiculare and ftapes attached, 
moves through a greater fpace than that which receives 
the impulfe of the head of the malleus. Thus, a very 
fmall degree of motion communicated by. the head of 
the malleus to the body of the incus, mull be greatly 
encreafed in the extremity of the long procefs of the 
incus, and, confequently, this mechanifm of the bones 
effentially affifts in giving ftrength to the vibration 
which is trafmitted inward to the feat of the nerve. 

The os orbiculare Hands limply as a link of commu¬ 
nication betwixt the extremity of the incus and the 
upper part of the ftapes, and its ufe is evidently to 
i * promote 
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promote the accurate and perpendicular motion of thig 
long lever of the incus upon the head of the ftapes: 
for, if this bone had not been fo placed^ the motion of 
the long lever of*the incus muft have given an obliquity 
to the impulfe upon the ftapes. The bafe of the ftapes 
alnioft completely fills up the foramen ovale. It is 
feated on a membrane which is ftretched over the 
foramen *. . The ftapes, then, aQs like a pifton on a 
membrane of much lefs circumference than that of the 
membrana tympani. From all which confiderations, 
we may learn how much, and how ftrongly, the agi. 
tation of the air in the outer canal of the ear is en- 
creafed, before it ftrikes upon the fluids of the la» 
byrinth. 


OF THE MUSCLES WITHIN THE TYMPANUM f. 

The laxator tympani runs in a fiflure of the tern* 
poral bone on the outfide of the Euftachean tube, and 
is inferted into the long procefs of the malleus. The 
TENSOR TYMPANI I runs alfo by the fide of the 
euftachean tube; it is inferted into the body of the 
malleus ; it is a long and flender mufcle. The exter- 
nal or fuperior § mufcle of the malleus, which is de- 
filed by fome anatomifts to be of the nature of mufcle, 
comes down from the upper part of the tympanum, 
and is fixed by a fmall tendon to the neck of the 
malleus. 

The STAPEDIUS j[ is the fmalleft mufcle, and is at¬ 
tached to the fmalleft bone. It has a fmall round 

* Valfalya has the following-obfervation fee page Zi- Olhs 
namque in ciijufdam furdi cadavere furditatis caufam in eo fitam 
invent nempe quod indicata membrana in fubftantiam offeam in. 
“ durata, unum continnatum os conftituebat cum bafi ftapedis et 
*'• margine feneftras ovalis.” 

-j- Mufculus procelTus minimi mallei. Valfalva. 

4 Mufculus proceflus majoris mallei. 

^ Mufculus proceflus minoris. Valfalva. 

11 This mufcle is particularly ftrpng in the horfc, where it was 
firft difcovcrd by CafTerius, 

flefliy 
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flefljy belly, taking its origin from the. rough fide of 
the tympanum, and is inferted by a fmall round tendon 
into the head of the ftapes. 

As all thefe mufcles are inferted either into the 
malleus or fiapes, and not'-into the middle bone, it 
would appear that their operation is chiefly upon the 
membranes of the tympanum, and of the foramen 
ovale, through the medium of the bone immediately 
attached to them. 

Mr, Home, in' the Philofophical Tranfaclions for 
1800, aflferts, that the membrana tympaniis mufcular ; 
that its fibres run from the circumference towards the 
centre ; and that they are attached to the malleus. 

But, what is the fuppofed ufe of this mufcular 
membrane ? Mr. Home fays, it is principally by means 
of this mufcle that accurate perceptions of found are 
communicated to the internal organ; that it is by 
means of this mufcle that the membrana tympani is 
enabled to vary its degree of tenfion, fo as to receive 
the vibrations in the quick fucceffion in which they are 
conveyed to it. But we have feen, that the tenfion 
and relaxation of the membrana tympani is already 
fufKciently provided for ; ‘‘ the malleus has three 
mufcles by which it is moved; one of them is called 
the tenfor, from its pulling the malleus inward and 
« tightening the membrane of the tympanum j the 
other two a£t in an oppofite direOion, and relax the 
“ membrane */* We fhould naturally fuppofe this 
to be fufficient; but, according to Mr. Home, thefe 
mufcles ad only to bring the membrane into fuch 
a degree of tenfion, as to enable the minuter changes of 
the mufcular membrane to have their full effect ; and 
that the play of thefe mufcles gives the perception of 
grave and acute tones. 

But the more favourite idea of Mr. Home is, that, 
upon the accurate adjuflment of the membrana tym¬ 
pani, the difference between a mufical ear, and one 
which is too imperfed to diftinguifh the different 


* Mr. Homt’si I,e6lure. 


notes 
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notes in mufic, depends; that this judgment or tafte 
is owing to the greater or lefs degree of nicety with 
which the mufclesjof the malleus; render the mufcular 
membrane capable of being truly adjufted; if the 
tenfion be perfeQ, all, the vibrations produced by the 
aQion of the radiated mufcle will be equally correft, 
and the ear truly mulical. 

Mr. Home proceeds upon the idea, that the mem¬ 
brane of the tympanum is like a mufical inftruraent, 
or, as he exprelfes himfelf, like a raonochord ; but he 
is fundamentally wrong in fuppofing, that it requires 
a more delicate organ to be perceptible of mufical tones 
than of articulate founds or language. 

In the firft placej we may require an explanaticm of 
the ufe of that mufcle which is inferted into the ftapes; 
This ftapedius mufcle would feem to have the fame 
ufe, and toaffeQ: that bone in the fame manner, in 
which the mufcles of the malleus alFeQ: it. Surely 
Mr. Home will not go fo far as to fay, that the mem- 
brana feneftrse ovalis is alfo mufcular. It may be 
further worthy of attention, in confidering this fubjed, 
that whatever affeds the membrane of the tympanum, 
affeds, ahb, the membrane of the veftibule; that, if 
the one be relaxed, the other is rendered tenfe, from 
the clofe connection that exifts between them through 
the chain of bones. 

In the paper already quoted, the following cafe is 
given, as illuftrating the manner in which the lofs 
of the natural aCtion of the mufcles affeCts the ear, in 
regard to its capacity for mufic. A gentleman, thirty- 
three years of age, who pofiTefled a very correCi: ear, 
fo as to be capable of finging in concert, though he 
had never learned mufic, was fuddenly feized with a 
giddinefs in the head, and a flight degree of numb- 
nefs in the right fide and arm, Thefe feelings went 
off in a few hours, but on the third day returned; 
and for feveral weeks he had returns of the fame fen- 
fations. It was foon difcovered that he had loft his 
mufical ear; he could neither fing a note in tune, nor 
in the finalieft degree perceive harmony in the per¬ 
formance 
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Ibrmance of others. For fome time, he himfelf 
thought he had become a little deaf, but his medical 
attendant was not fenfible of this in converfation. 
Upon going into the country, he derived great benefit 
from exercife and fea-bathing. 

In this cafe, continues Mr. Home, there appeared 
to be fome affedion of the brain, which had diminiflied 
the adion of the tenfor mufcles of the membrana tym- 
pani, through the medium of the nerve which regu¬ 
lates their adions; this gradually went off, and they 
recovered their adion. 

Another cafe is given of a young lady who was 
feized with a phrenzy which lafted feveral years, when, 
from being without a mufical ear, fhe came to fing with 
tolerable corrednefs, to the aftoniftiment of her friends. 

Now, to me, the fymptoms of both cafes argue an 
affedion of the brain, and of the nerves. It is more 
probable that the delicate auditory nerve fliou.ld be 
affeded in fuch a difeafe, than that the portio dura 
fhould alone be affeded. 

We now proceed to put the incorrednefs of this 
reafoning concerning the mufcular power of the mem¬ 
brane of the tympanum, in a more particular point of 
view, leaving to Mr. Home’s paper only the merit of inge¬ 
nuity. Mr. Cooper was led to pay particular attention, 
to the adion of the membrane of the tympanum, from 
being confulted in a cafe where the membrane was 
loft with little injury to the fundion of the organ*. 

He 

* Cafe. This gentleroan had been attacked, at the age of ten 
years, with an inflammation and fuppuration in his left car, which 
continued difcharging matter for feveral weeks ; in the fpace of 
about twelve months after the firll attack, fymptoms of a fimilar 
kind took pl^ce in the right ear, from which matter ilTued for a 
confiderablc time. The difcharge, in each inftance, was thin, and 
extremely offenfive to the fmell; and In the matter, bones, or pieces 
of bones, were obfervable. The immediate confcquence of thefe at¬ 
tacks was a total deafnefs, which continued for three months ; the 
hearing then began to return; and, in about ten months from the 
kill attack, was reftored to the ftate in which it at prefent remains. 
Having filled his mouth with air, he clofed the nofl:rils, and cen- 
tca^ed the cheeks ; the air thus comprefled, was heard to ruih 

through. 


OF THE HUMAN EAR. 


.158 

He found, that, inftoad of the total annihilation of the I 
powers of the organ, the gentleman was capable of 
hearing whatever was faid in company, although the 
membrane of both ears ■ was deftroyed. He could I 
even hear better'in the ear in which no traces of the 
membrane remained. This gentleman was only in a 
fmall degree deaf from the .Idfs of the membrane*, but 
his ear remained nicely fufceptible of mufical tones, 
for he played well on the-flute, and had frequently 
“ borne a part in a concert; and he fung with much 
tafte, -and perfedfly in tune.’* This cafe puts afide, 
afonce, that theory which fuppofes the mufical ear to 
depend on the minute play of the mufcles of the tym* 
panum. 

It appears, then, that the membrane of the tym¬ 
panum may be deftroyed, that the bones may be 
wafhed out by matter formed in the tympanum, and 
ftill the patient retain the ufe of the organ. But this 
is only- while the ftapes retains its place; for, if this 
bone be alfo deftroyed, the membrane of the foramea 
ovale will be deftroyed, and the fluids of the labyrinth 
be allowed to flow out, or be otherwife loft. We fee, 
that, if the chain of bones, and only a part of the 
membrana tympani be left, ftill this flired of mem¬ 
brane, if it be not detached from the handle of the 
malleus, will vibrate in the air, and communicate thofe 


through the meatus anditorious with a whilllirig noife, and the hair 
hanging from the temples became agitated by the current of air 
which iffiied from the ear. When a candle was applied, the flame 
was agitated in a fiinilar manner. 

Mr. Cooper then palTed a probe into each ear, and he thought 
the membrane on the left fide was entirely deftroyed, fince the probe 
ftruck aga-nft the petrous portion of the temporal bone. The fpace 
ufually occupied by the membrana tympani, was found to be aa 
aperture without one trace of membrane remaining. On the right 
fide, alfo, a probe could be paffed’into the cavity of the tympanum} 
but here, by producing it along the fides of the meatus, fome 
remains of the circumference of the membrane could be difeovered, 
with*a circular opening in the centre, about the fourth of an inebia 
diameter. SeeTranf. Roy. Soc. for iSoa. Part I. p. iji- 

vibra- 
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vibrations through the other bones to the veftibuie,* * * § 
We fee, alfo, that though the bones only remain, and 
though they be detached from the membrane of the 
tympanum, the found will ftill be communicated. 
We fee, that a rupture of the membrane will not deftroy 
the organization fo far as to prevent the hearing, unlefs 
there follow clots of blood or inflammation, fuppura- 
tion, or fungus. When Mr. Cooper, found that the 
membrana tympani could be torn without injuring the 
organ, he did not (lop Ihort in his inveftigation: but 
as he found, by daily experience, that obftrudion of 
the euftachean tube caufed deafnefs, he thought of 
puncturing the membrana tympani, as a cure for that 
kind of deafnefs. He expeOied, by this operation, to 
give elafticity to the confined air. Accordingly, by 
puncturing the membrane of the tympanum with a 
fmall trocar, he found with much fatisfaQiion, that 
the hearing was inftantly reftored 

Valfalva made a good diftinCtion, when he faid, that 
the membrane of the tympanum was not abfolutely 
neceflary to hearing, but only, to perfedt hearing. 
We have, in this fa^, the explanation of the follow¬ 
ing cireumftance, amongfl; many others; “ In natural! 
“ furditate a conformationis vitio inter tandum iftud 
“ experimentum, (viz. an officuii et membrana tym- 
“ pani aliquis fit ufus auditum), quod inopinato et 
“ feliciter fucceflit cuidam, qui intrufo auri fcalpio in 
“ aurem profundiffime difrupit tympanum, fregitque 
“ oflicula et audivit fWillis alfo knev/, thatthe deftruc- 
tion of the membrana tympani did not deprive the perfos 
ef hearing. F/d. de Anima Brutorum. 

* I am only afraid that fuch pundi^ires will not continue open, as 
in Valfalva’s experiments they healed up very foon. But, when 
there is no other ingrefs andefcape to the air in the tympanum, but 
through the punflured hole, it may tend to keep it open- See mlich 
of this in Morgagni E,pift. An. Xll. The membrana tympani is 
very vafcular,. 1 have it red with injeftion. See,Ruyfch. fig. 9. 
tab. 9. Epift. An. Vllf. 

t Biolanus Encherid. Anat. lib. 4. c. 4. See alfo Bonetus de 

^riumAffe^. Obferv, IVi^ 

§ 2 . OF 
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§ 2 . OF THE DISEASES OF THE TYMPANUM. 

Valfalva denied the exiftence of periofteum to thefe j 
bones of the tympanum, while he allowed that they ' 
had minute veflels diftributed on their furfaces: but 
thefe veffels he fuppofed to creep along the fiaked 
bone independently of any membrane. This., how. 
ever, is contrary to all analogy * . Thefe bones, as well 
as the cavity of the tympanum, are covered with a 
very fine tnembrane or periofteum, which after a 
minute injeftion, is feen covered with many fmall and 
diftind veflels, as well as with intermediate extravaf- 
cular effufions of the injedion,-as happens in injefting 
in other membranes. 

When the tympanum becomes difeafed, there Is 
fetid matter colleded, the membrane of the tympanum 
fuffers, and the fmall bones are fometimes difcharged. 

In fuch a cafe, we.have little farther to do than, by 
injedions, to j.. event the matter from accumulating. 
But, let us not confound this ferious caufe of deafiiefs 
with the flighter fuppurations in the outer paffage of 
the tube : although fuch fuppurations in the tube of the 
car are apt, when negleded, to deftroy the membrane 
of the drum or tympanum, and to fpread difeafe to 
thefe internal parts. 

Authors make a difplay of the difeafes of the mem¬ 
brane of the tympanum under the titles relaxatio, 
tenfio nimia, induratio, and diruptio tyrapanit* We 
have feen how little rupture of the membrane affeds 
the hearing, and may thence conclude, that thefe fan* 
taftic imaginings about tenfion and relaxation of the 
membrane deferre little notice. The idea of relaxa¬ 
tion of the membrane of the. tympanum, I have no 
doubt, has arifen* from the effed of cold and mold 
weather in injuring the hearing; but deafnefs from 
this caufe is not produced by relaxation of the mem* 

• See Ruyfch. Epift.’ Anat. VIII. tab. 9. 

t See Du Verney de Organo AudituSj p. 41. 

* bran* 
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htane of the tympanum, but by fwelling of the mouth 
of the euftachian tube.*. 

Induration of the membrane is lefs of an imaginary 
difeafe, lince there are inftances of the membrane be¬ 
coming thickened by inflammation, or cartilaginous, 
or ofleous. The membrana tympani has been found 
to adhere to the extremky of the incus f. Indepen¬ 
dently of the want of elafticity, which fuch an adhe- 
fion mufl: produce, the mechanical effeds, the vibra¬ 
tion of the bones, is prevented, and a degree of deaf- 
nefs is inevitable. 

Fungous or polypous excrefcences from the glands 
in the outer paffage of the-ear, prefs back and deftroy 
the membrane of the tympanum. In the cure of thefe 
by the knife, cauftic, or ligature, there is much dan¬ 
ger of injuring the membrane. Fungous tumors 
projeil from the membrane itfelf. A ftroke upon the 
head will caufe bleeding from the ear. This is often 
a fign of concuflion of the* brain 5 that is to fay, a 
fliock fo fevere as to rupture the membrane of the 
tympanum, will moft probably injure the brain |* 
After bleeding from the ear, fometimes fuppuratibn 
follows § ; and blood flowing thus from the membrane 
of the tympanum, or other part of the ear, runs back 
into the cavity of the tympanum, and, filling it with 
coagulum, caufes deafnefs; by obftruding the free 
motion of the bones and membrane. Mr- Cooper, in 

♦ « Relaxatio fit ab humore fuperfluo qui membranam ,hane 
huHie£tat ct fymptoma hoc communiter com obftru 3 ;!one mea- 
“ tus ex tumore glaadularunm conjunfinm eft, de qua jara fupra 
di< 3 ;um eft : multum autem facitad difficultatem audiendi in per- 
** fonis quae defluxionibus catarrhofis obnoxise font et per eandem 
rationem auftri nebulae et aer pluvius auditura minuunt ut experiri 
“ quotidie poffumus.’* Du Veraey loc. cit, p. 41. 

t See the London Philofophical Tranfa&ions for 1809, Part. I. 
p. 5. 

+ "When Valfelva found the ventricles of the brain full of blood, 
and blood alfo in the tympanum, he fuppofed that the blood in the 
latter was derived from the brain through certain fcaramina which he 
difcovered. Sec. p. 30. 

§ See Valfalva, p. 16, 

YOL. Ill, M a cafs^ 
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a cafe of this Hnd, punftured the membrane, amf, 
after a difcharge of blood which continued for tea 
days, the hearing was gradually reftored. It is fup. 
poled by that gentleman, that the blood effufed 
comes, m fome inflranees, organized, fo as to obliterate 
the tympanum cauftng permanent deafnefs. 

The danger inTuppuration and caries of the tyrnpa* 
num is, that the difeafe may penetrate backward into 
the maltoid cells and labyrinth, or into the brain itfelf; 
for inflammation and fuppuration fo confined amongft 
the deep receflfes of the bone, muft give great torture^ 
and be apt to extend the mifchief to the brain, or 
throw out matter on the infide of the cranium, the 
effeO: of which muft be mortal. Such, I think, I have 
feen to be nearly the effect of fuppuration deep in the 
ear. In a m^ who had been deaf for man)' years, 
and who was killed by a fradure of the Ikull, I found 
the cells of the temporal bones filled with matter, and 
a thin greenifh fluid lay bdwixt the temporal bone and 
dura mater. I have fince found the caries of the pe* 
trous bone from this caufe fatal. • 

Valfalva gives us a cafe of injury of the head, in 
which the patient was relieved while the difcharge of 
pus by the ear was free j but he died when it was en¬ 
tirely fupprefled *. 

But, after fuch fuppuration as we Ihould naturally 
think muft totally deftroy fo delicate an organization, 
we are fometimes agreeably furprifed with a gradual 
recovery of the fundion. This is owing to the nerve 
accommodating itfelf or becoming fenfible to a lefe 
forcible impreffion, and by the ear acquiring new 
properties. I already mentioned that the deftruflion 
of the mechanifm of the tympanum arofe fometimes 

* Valfalva, p. 83. See alfo acafein Bonetus de Auriatn Affeft. 
Obferv. I., and Gul. Ballonius Epid. et Ephem. lib. 2. p. 270. 
When the matter was fupprefled, there came pain of the head, and 
weight, which yielded to no remedy ; on difleftion, there was found 
an abfcefs within the flcull. In Bonetus loc. cit., a cafe is related, 
in which an ignorant furgeon compreflcd a fiftulous ulcer in the ear, 
anA fin eaufed the death of the patient. 

from 
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/rcm fupptirations beginning in the outward ear; and 
we may fuppofe that the, apparatus within the tympa¬ 
num, when partially hurt, is Sometimes capable of 
being, in fome degree, replaced by a natural procefs * 
of which the following cafe from Valfalva is a remark¬ 
able proof. 

I lately examined the ears of a woman whofe 
hearing had been much injured by an ulcer of the 
tympanum and caries of the fmall bone. , I found the 
ear in which Ihe was deaf without a membrana tympaiii^ 
and the ftapes only remaining of the bones, and a 
fibrous mafs, like an excrefcence, in the tympanum* 
But, in the tympanum of the oppofite ear, I found the 
membrana tympani almofl: entirely eroded; fo that the 
malleus and incus were uncovered, and diftinftly feen. 
I could even obferve, that the long procefs of the incuSj 
which fliould be articulated with the head of the ftapeSj 
was feparated from it; but nature had cufioufly re- 
ftored the eroded membrane. Thus, from the edge of 
the injured membrane, a new membrana tympani was 
obliquely ftretched acrofs the cavity of the tympanum^ 
fo as to exclude the malleus and incus from that 
cavity, but including the head of the ftapes, as if nature^ 
finding the feparated bones no longer neceflary, had 
attached the membrane to the head of the ftapes*’** 
We have already remarked, that, when the organ of 
one fide is injured, we hear fo much better with the 
other, that we attend only to the fenfation conveyed by 
it, and negledt the duller fenfation. The confequence 
of this, is, that the bad ear becomes worfe* It is much, 
like that effed which takes place in eyes by fquinting. 

• See Valfalva de Aure Humana Tra£t. p. 79. In thofe deaf 
from birth, it has been twice found that the incus was'waniing. ffeg 
Bonctus de Aur. AjfeB, Oh/erv. IV. 
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SECTION lit 

OF THE tABYRINTri. 

The labyrinth is the internal ear; the proper feat 
of the fenfe of hearing. It confifts of the veftibule or 
middle cavity ; of the femicircular canals; and of the 
cochlea. It has its name from thofe cavities and tubes 
leading into each other in fo intricate a manner, as to 
be followed out with much difficulty. 

We underftand that the cavities hitherto defcribed in 
the human ear contain air, and communicate with the 
atraofphere : but, in the cavities we have now to de* 
fcribe, the nerve is expanded, and there is, in contad 
with it, not air, but an aqueous fluid. In treating of 
this divifion of our fubjed, we have, firft, to attend to 
the forms of the cavities, as feen when fedtions are made 
in the dry bones next to the foft parts contained in thofe 
cavities; and, finally, to the diftribution of the nerves. 
To give an idea of the exquifitely delicate and complex 
ftrudure of the many canals, excavations, openings, 
fulci and fovese, of the bones; of the tubuli, facculi, 
and partitions of the membranes; and, laftly, of the 
foft expanfions of the nerves, without the afiiftance ef 
plates, would be impoffible. Albinus, in his acade¬ 
mical annotations, begins very formally a chapter on 
the ear ; but, after a few words, difmifles the fubjed, 
referring merely to his plates. 

The vestibule, or central cavity of the labyrinth, 
is of an oval form, and about a line and a half in 
diameter It has two remarkable pits or hollows in 
it,- and has numerous foramina opening from it into 
the neighbouring cavities, befides lefler foramina for 
tranfmitting that portion of the nerve which is diftri- 
buted on the facs contained in it. One dep'reflion or 
fovea is in the back and lower part of the veftibub, an* 

other 
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Other in the outer and fuperior part of it: the one is 
circular, the other femi-oval, Morgagni, and other 
anatomifts, examining the dry bones, fpeculated on 
their ufe in reverberating the found in the cavity ; but 
we mufl: not regard them in this unnatural ftate : on 
the contrary, they contain in the living fubje£ls mem¬ 
branous facculi filled with fluid, in which membranes the 
nerve is finally diftributed. That foramen over which the 
fiapes is placed, and which is called the foramen ovale, 
tranfmits the vibration into the veftibule. For the 
foramen ovale opens direftly into the veftibule, and 
through the veftibule, only, does the vibration of the 
bones in the tympanum reach the other parts of the 
labyrinth. 

Semicircular canals. When we have cut into 
the veftibule, by taking away that portion of the os 
petrofum which .is behind the meatus auditorius inter- 
nus, we fee five circular foramina ; thefe are the open¬ 
ings of the femicircular canals. There are three femi- 
circular canals ; and they .are diftinguiflied by the 
terms, the fuperior or verrical, the pofterior or oblique, 
and the exterior or horizontal. The one which, in 
this view, is neareft, is the opening common to the 
inner ends of the pofterior and fuperior femicircular 
canals. When we pafs a briftle into this common 
foramen, and direfl: it upw^ard, it pafles along the fu¬ 
perior femicircular canal, and will be feen to defcend 
from the upper part or roof of the veftibule, almoft 
perpendicularly on the foramen ovale, which is open, 
and immediately oppofite. If, again, we pafs a briftle 
into the foramen which is near the bottom of the ca¬ 
vity, (and which will be juft upon the edge of the 
fracture that has laid open the veftibule, if not included 
in it), it will come out by the opening common to the 
fuperior and pofterior femicircular canal. It has palled, 
then, along the pofterior canal. The two openings of 
the exterior or horizontal canal are upon the back part 
of the veftibule; and the canal itfelf takes a circle 
which brings its convexity to the confines of the maf- 
toid cells. Thefe canals are formed of a very hard 
M3 brittle 
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brittle bone, their calibre is fo ftnall as not to admit 
the head of a common pin; they form fomewhat more 
than a half circle; and of each of them, one of the 
extremities is enlarged like the ampulula of fiflies. 
Valfalva imagined that the enlarged extremities of thefe 
tubes were trumpet-like, to concentrate and ftrengthen 
weak founds. We fhall find, on the contrary, that 
there is in the human ear, as in fifhes, a particular 
expanfion of the nerve in thefe extremities of the tube, 
oppofed to the circulatory vibratioiiL of the fluids in the 
canals. 

The cochlea. The third divifion of the labyrinth 
is the cochlea. It is fo named from its refemblance to 
the fhell of a fnail, or from the manner in which its 
fpiral lamina turn round a .centre like a hanging ftair, 
It has been minutely, but not limply, defcribed; and, 
indeed, there can be nothing more difficult, than to 
defcribe it in words. 

When the os petrpfum is cut from around the cochr 
lea, it is feen to be of a pyramidal fhape, arid to cour 
lift of a fcroll, making large circles at the bafe, and 
gradually leflfer ones towards the apex. It is formed 
in the moft anterior part of the petrous bone, and has 
its apex turned a little downward and outward; and 
the bafe is oppofed to the great cul de fac of the inter? 
Hal meatus auditorius. 

The fpiral tube, of which the cochlea is compofed, 
forms two turns and a half from the bafis to the point; 
and it cpnfifts of the fame hard and brittle matter witl| 
the feraicircular canals. When the whole cochlea is 
cut perpendicularly in the dry ftate of the bones, and 
when the membranes have flirunk away or fpoiled, 
the fides of the fpiral canal appear like partitions, and 
are, indeed, generally defcribed as fuch. In confe- 
quence of the fpiral tube of the cochlea having its fides 
cut perpendicularly, the cochlea appears as if divided 
into three circular compartments or fuccelfive ftages; 
but there is really no fuch divifion ; becaufe the fpiral 
turnings of the tube lead from the one into the other. 
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What ^ves particular intricacy to the ftruQiure of 
this part of the labyrinth, is the lamina spiralis* 
This fpiral partition runs in the fpiral tube of the coch¬ 
lea, fo as to divide it in its whole length ; and, in the 
frefli ftate of the parts, this lamina of bone is eked out 
by membrane, fo as to form two perfe6;ly diftinS: 
tubes. Thefe tubes are the scal^ cochltee ; they 
run into each other at the apex of the cochlea; but at 
the bafe, the one turns into the veftibule, and the 
other opens into the tympanum by the foramen ro- 

TUNDUM. 

In the middle of the cochlea there runs down a 
pillar, which is the centre of the circumvolutions of 
the fcalffi. It is called the modiolus. This pillar is 
of a fpongy ftrudure; and through it the nerves are 
tranfmitted to the lamina fpiralis, and fides of the 
cochlea. 
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The modiolus opens towards the apex of the cochlea | 
like a funnel j and when we take away the outward 
Ihell of the apex of the cochlea, which is called the 
oupoLA, we look into this expanfion of the upper i 
part of the modiolus as into a funnel; it Is therefore 
called the infundibulum. The infundibulum is that 
part which, in a perpendicular fe( 9 ;ion, we ihould call 
the upper partition *. 

The fcalse or divifions of the fpiral tube of the coch. 
lea, have a communication at their fmaller extremilies 
in the infundibulum; and asj again, their larger ex-' 
tremities do not open into the fame cavity, but one 
into the veftibule, and the other into the tympanum, 
the vibrating motion, which is communicated through 
the cochlea, muft pafs either from the tympanum into 
the foramen rotundum, circulate round the modiolus 
by the fcala tympani, pafs into the leffer extremity of 
the fcala veftibuli in the infundibulum, and circulate 
through it towards the bafe of the cochlea, until it 
pafs into the veftibule; or it muft pafs from the fcah 
veftibuli into the fcala tympani. The firft is the opinion 
pf Scarpa and others. But I truft it will afterward^ 
appear, that the ofcillatlons of found are in the firft 
place conveyed into’ the veftibule, and thence circulate 
round both the femicircular canals and cochlea. 

|n the dry bones, when we cut into the cochlea, there 
appears a fpiral tube, as I have defcribed j with a par¬ 
tition running along it, and, of courfe, taking the 
fame fpiral turns with it towards the apex. This is the 
bony part of the lamina fpiralis; but, as the membrane 
which extends from its circular edge quite acrofs the 
fpiral tube of the cochlea, has fiirunk and fallen away 
in the dry ftate of the parts, the lamina fpiralis is like a 
hanging ft air, and the fcalgp are not divided into diftinft 
paffages. In this bare ftate of the ftiell of the cochlea,^ 
when we cut away the cupola or apex of the cochlea, 
and look down upon the infundibulum, we fee the 
extreme point of the lamina fpiralis riftng in an acute 
iiook-like point. 

? That Is fuppofing tlic cochlea to reft on its bafe. 
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The modiolus or central pillar, and the lamina 
fpirah's which encircles it, are of the moft exquisite 
and delicate ftruflure ; for, through them the portion, 
of the feventh nerve deftined to the cochlea is conveyed. 
To fay that the modiolus is formed of two central 
bones, is faying that there is no central column, at 
all 5 or, that the modiolus is the cavity feen in the 
bottom of the meatus auditorius : and to affirm, at the 
fame time, that the modiolus is a nucleus, axis, or 
central pillar, is a contradidion in terms. 

When we break away the fliell of the cochlea, and 
break off, alfo, the fpiral lamina, we find the little 
funnel-like depreffion in the bottom of the meatus in- 
ternus reaching but a little way up into the centre of 
the cochlea.—^ We find this depreffion of the meatus 
auditorius internus perforated with innumerable fmall 
holes; and thefe foramina are fo placed as to trace a 
fpiral line, becaufe they give paffage to the nerves 
going to the fpiral lamina, and muff take the form of 
the diminiffiing gyrations of the lamina fpiralis. In the 
centre of thefe leffer foramina, which are feen in the 
bottom of the great foramen auditorium internum, 
there is a hole of comparatively a large fize, which 
paffes up through the middle of the pillar. The mo¬ 
diolus is formed of a loofe, fpongy texture, ’and re- 
fembles the turns of a cork-fcrew; and this fpiral direc¬ 
tion is a neceffary cqnfequence of the lamina fpiralis, 
being a continuation of the fpongy or cribriform texture 
of the modiolus. 

Internal periosteum of the labyrinth. 
We find that the veftibule, the femicircular canals, 
and cochlea, bejides .their foft contents, which we have 
yet to defcribe, have their proper periofteum, which, 
after a minute injedion, appears vafcuiar ; and this, as 
it has appeared to me, is particularly the cafe with the 
laft inentioned divifion- of the labyrinth. I fee very 
Confiderable veffels diftributed on the veftibule; par¬ 
ticularly, I fee their minute ramifications on the cir¬ 
cular fovea, while very confiderable branches are feen 
to courfe along the femicircular canals. In the cochlea, 

I fee 
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I fee diftind branches of veflTels rifing from the root of j 
the lamina fpiralis, and arching on the fcalse, to the i 
number of ten in the circle ; and, after a more minute j 
injedion, I have found the offeous part of the lamina \ 
fpiralis tinged red, and the membranous part of a deep | 
fcarlet 

We have obferved the meatus auditorius in. 
TERNUS to be a large oval foramen in the pofterior 
lurface of the pars petrofa of the temporal bone. This 
tube tranfmits the feventh or auditory nerve. It is 
about five lines in diameter, but encreafes as it paffes 
inward ; and appears to terminate in two deep fovea, 
■which are divided by an acute fpine. But the auditory 
foramen only appears to terminate in thefe fovea, Tor 
they are each prerforated by lefler holes, which lead 
into the three divifions of the labyrinth, whilft a larger 
one conveys a portion of the nerve through the cavities 
of the temporal bone altogether, and out upon the 
fide of the face. This larger foramen is in the upper 
part of the fuperior and leffer fovea,. It firft afcends to 
near the furface of the petrous part of the temporal 
bonefj and then defcends and turns backward and 
takes a courfe round the tympanum above the foramen 
ovale; and clofe by the pofterior femicircular canal. 
Its terfiijnation is the foramen ftylo mafto4deum|. 
Where this canal of the portio dura advances towards 
the furface of the pars petrofa, it is joified by a very 
fmall canal which extends from the videan hole on 
the fore part of the inclining face of the bone ? agsdn, 
after it has paffed the tympanum, it is joined by a 
fhort canal which receives the corda tympani, after it 
lias paffed .the tympanum. 

The other foramen which is in the upper and leffer 
fovea of the meatus internus, is rather a cribriform 

* In a preparation before me, I fee-a considerable artery derived 
from the bafilar artery, entering the meatus auditorius internus. 
Prom this trunk, I conceive that moft of thefe arteries which I have 
defcribed, are derived. 

y In the foetus, it becomes here fuperficial. 

i This is the aqueduft of Fallopius. 
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plate, as it is a deep pit with many foramina in it, 
Thefe lead into the veftibule, and form the macula 
CRiBRGSA vESTiBULi In the inferior and larger 
fovea, we obferve feveral dark fpots, which, when 
more narrowly examined, are alfo diftinguiflied to be 
cribriform plates, or colleftions of leffer foramina. We 
particularly obferve that conical cavity which is per¬ 
forated with many little pores for tranfmitting the 
nerve into the cochleaj Bnd which we have already 
mentioned. From the form which thefe foramina take 
this is named the tractus spiralis foraminolosus. 
Thefe foramina, after paiEng along the modiolus coch¬ 
leae, turn at right angles, and pafs betwixt the plates of 
the lamina fpiralis. 

Befides the traftus fpiralis foraminolofus, the bottom 
of the larger fovea has many irregular foramina, which 
are like cancelli: for very delicate fpiculae of bone 
hand acrofs fome of them. There is a range of thefe 
foramina which ftretches from the traftus fpiralis. 
This may properly be called' the tractus calthra- 
Tus RECTUS t> they do not lead into the veftibule, 
but into the beginning of the lamina fpiralis, where it 
divides the two fcal« cochlem, and turns the orifice 
of one of them, (by a beautiful curve), out into the 
tympanum. 

Nearer to the ridge which divides the two foveas of 
the meatus internus, there is a little pit which has 
alfo a cribriform plate (like that which is in the upper 
fovea, and is called macula cribrofa ) ; oppofite to this 
point the infide of the veftibule is rough and. fpongy ; 
It tranfmits a portion of the nerve to the facculus in 
the hemifpherical finus of the veftibule |. 

# See Scarpa, Plate VII., fig. i. m. 
f Traftus fpiralis foraminulofi initium. Scarpa, 
f Scarpa, ' ' 
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OF the soft parts contained in the 

LABYRINTH. 

*Withm the veftibule, femieircular canals and coch. 
lea, there are foft membranes independent of the pe. 
iiofleum. Thefe form facculi and tubes which contain 
a fluid, and have the extreme branches of the portio 
mollis diftributed among them. Betwixt the foft and 
organized facculi and tubes, and the periofteuni of 
the ofleus labyrinth, a watery fluid is exuded. 

Sacculus vestibuli. The hemifpherical and 
iemheliptical fove^ which we have defcribed in the vefti. 
bule, contain, or at leafl; receive partially, two facculi. 
The facculus which is in the hemifpherical cavity, re. 
ceiyes the ra.oft convex part of the facculus veftibuli, 
This fac is diflended with a fluid, and is pellucid, arid 
fills the greater part of the veftibule; for only a part 
©f it is received into the fovea. It forms a com. 
plete fac, and has no communication with the other 
foft parts of the labyrinth,* though lying in contafi 
with the alveus communis, prefently to be mentioned; 
and being furrounded with an aqueous fluid, it 
mufl: receive the impreflions of found in common viiith 
them. 

Alveus communis ductuum semicircularum. 
This facculus lies in the femi-eliptical fovea of the vef¬ 
tibule, or like the other facculus, is in part received 
into it. This facculus receives the extremities of the 
tubuli membranacei which lie in the femieircular ca¬ 
nals ; it is a little bag common to them, and conned-* 
ing them altogether, as in fiflies: it is filled with fluid, 
and is fo pellucid, as to be diftinguifhed with much dil5- 
cuity *. Upon preffing the common fac, or the am- 
pyllulss of the femieircular, canals, the fluids are feen to 
circulate along the membranous tubes of the canals. 
Thefe two facculi in the veftibule lie together, and 

* Proprio Inimore tiirgidus adeo tranflucet ut ablongurn buUuIa® 
aeream mentiatur. Scarpa, p. 47, 

firmly 
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firmly adhere, but do not communicate ; yet^ (as may 
be eafily imagined), they cannot be feparated without 
tearing the partition. 

Tubuli membranacii. The tubuli ni^branacii 
are the femicircular tubes which pafs along the ofleoUs 
femicircular canals, and to which the latter are fub- 
fervient, merely as fupporting them. They are con- 
neded by means of the common alveus in the veflibuie^ 
and form a diftinft divilion of the organ. 

It was believed by anatomifts formerly, that the 
offeous canals had the pulp of the nerve expanded on 
their periofteum. But we find, on the contrary, that 
the membranous tubuli do not touch the bones, but 
are conne 5 :ed with them by transparent cellular 
membrane-like mucus. Each of the femicircular mem¬ 
branous tubes has one extremity Swelled out into aa 
ampulla of an oval form, anfwering to the dilated ex¬ 
tremity of thofe olTeous tubes which we have already 
defcribed. Thefe ampullm have the fame ftrufture and 
ufe with thofe formerly mentioned in defcribing the ear 
in filhes. When the central belly of thefe tubes is 
pundured, both the ampullae and the membranous 
canals fall flaccid. 

Befides thofe veflels which we have defcribed running 
along the periofteum of the cavities of the labyrinth, 
veffels alfo play upon the facculi and membranous 
tubes. The ampullae of the tubes are, in a particular 
nianner, Supplied with blood-veflels * ** . 

In the oocHLEA there is alfo a pulpy membrane, 
independent of the periofteum; but of this I can fay- 
nothing from my own diffedion. 

* “ Caeterum univerfum hoc canaliculorum m^mbraneoram 

alveique communis machinamentum, fanguiferis vafis inftniitur, 

** quorum craffiora, circum aiveum communem, ferpentino inceffa 
“ ludunt i ci-ebra et conferta alia ampuUs imprimis recipiunt ob 
'* quam caufam rubellsfr plerumque iunt st cruore veluti fuffufse/' 
Scarpa, p, ^7. 
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SECTION iV. ■ 

OF THE NERVEi 

As the feventh pair of nerves arife^ in fevefal fafch 
cuii, they form what would be a flat nerve, were it not 
fwifted into a cylindrical forrii, adapted to the fora¬ 
men auditorium internum. While thefe fafciculi are- 
wrapped in one common coat, they are matted to¬ 
gether. In the canal, the nerve is divided nearly intcs 
two equal parts * 5 to the cochlea and to the veftibuliira 
and femicircular canals. Thofe fafciculi, which are 
deftined for the veftibule, are the rhoft confpicuous; 
and on the portion deftined for the ampulla of the 
fuperior and external canal, there is formed a kind of i 
knot or ganglion. 

Before the auditory nerves pafs through the minute 1 
foramina in the bottom of the meatus auditorius, they I 
lay afide their coats and become more tender and of a 
purer white colour j arid, by being ftill further Subdi¬ 
vided by the minute branching and divifions of the 
foramina, they cannot be followed, but finally expand 
in a white pulpy-like fubftance on the facs and am- 
pullas. We muft, however, recoiled that there was 
a difference to be obferved in the apparent texture of 
thefe expanded nerves in the lovrer animals: we may 
obferve here, alfo, that part of the nerve which is ex¬ 
panded on the common belly or facculus tubuloruin, 
is fpread like a fan upon the outer furface of the fac, 
and has a beautiful fibrous texture; but upon the 
infide of the fac, upon which it is finally diftributed 
it lofes the fibrous appearance. We muft fuppofe its 
final diftribution to be in filaments fo extremely 
minute that we may call it a pulp; though by the 
term it muft not be underftood that an unorganized j 
matter is meant. 

* Of the portio dura we have already fpokcn : 
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That part of the nerve which ftretches to the am- 
pullas; immediately divides into an opaque white 
mucous-like expanfion. Beyond thefe ampullae, there 
has been no expanfion of the aerve difcovered in the 
membranous tubes. 

The facculus veflibuli * is fupplied by a portion of 
the nerve*which perforates the macula foraminulofa in 
the centre of the ofFeous excavation or that which 
receives into it part of the fac. This part of the nerre 
is expanded in a foft mucous-like white matter in the 
bottom and fides of the fac. 

A divifion of the nerve, as we have already ex¬ 
plained, pafles from the meatus auditorius internus 
through the cribriform bafe of the modiolus into the 
cochlea. Owing to the circular or fpiral form of the 
foramina when the nerve is drawn out from the 
meatus, its extremity appears as if it had taken the 
impreffion of thefe foramina from the extremities of 
the torn nerves preferving the fame circular form. 
Thefe nerves, palling along the modiolus and fcalse 
cochlese, are in their courfe fubdivided to great mi- 
nutenefs. Part of them perforate the fides of the 
modiolus, whilft others pafs along betwixt the two 
plates of the lamina fpiralis, and out by the minute 
holes in the plates and from_ betwixt their edges. 
Laftly a central filament pafles up through the centre 
of the modiolus, and rifes through a cribriform part 
into the infundibulum to fupply the infundibulum 
and cupola. 

Where the nerves pafs along the’ lamina fpiralis, 
their delicate fibres are matted together into a net¬ 
work. According to the obfervations of Dr. Monro 
they are quite tranfparent on their extremities. 

* i, e. In oppofitijn to the facculus tubuloruiB. 
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CHAP. V. 

OF HEAPING IN GENEPAL. 

W HEN aerial undulations werCj by the experiments 
on the air pump, firfb proved to be the caufe of 
founds^ philofophers looked no further to the ftruftureof 
the ear than to difcover an apparatus adapted to the re¬ 
ception of fuch vibrations. When they obferved the 
ftrudure of the membrane of the tympanum, and its 
admirable capacity for receiving thefe motions of the 
atmofphere, they were fatisfied, without confidering 
the immediate objects of fenfation. In the fame way, 
an ignorant perfon, at this day would reft fatisfied 
with the fact that found was received upon the drum 
of the ear. But after fo minutely explaining the 
anatomy of the ear, it becomes us to take a general 
furvey of a ftrudture the moft beautiful which the 
mind can contemplate. We cannot fay that it furpalfes 
in beauty the ftrudure of other parts of the body: 
but the parts are adapted to each other, in a manner 
fo fimple, efficient, .and perfect, that we can better un¬ 
derhand and appreciate the harmony' of their ftrudure 
than that of organs,' which perform their fundions 
by qualities and adions almoft entirely unintelligible 
to us. ^ 

We fee that the external ear colleds the vibrations 
of found as it moves in the atmofphere with circular 
undulation from the fonorous body: here we may ob- 
ferve, that where the neceffities of animals require 
them to be better provided with this external part of 
the organ than man, the fuperiority is only in the' 
fimple perception of found ; while man from the per* 
feclion of the internal organ, excels all animals in 
the capacity of the ear for articulate and mufical 
founds. 

Fi-om the external ear we obferve, that the trumpet¬ 
like tube conveys the found inward to the membrane 
13 of 
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of the tympanum. Behind the membrane of the tym* 
panum, there is a cavity which in order to allow pf 
the free vibration of the membrane, contains air,—• 
When this air is pent up, by the fwelling or adhefion 
of the Euftachian tube, the elafticity of the air is dimi- 
nifhed, and the membrane prevented from vibrating *. 

In the tympanum, we have feen that the operation 
of the chain of bones is to encreafe the vibration re¬ 
ceived upon the membrane of the tympanum, and to 
tranfmit it to the membrane of the foramen ovale. In 
the cavity of the tympanum we obferved two foramina, 
the foramen ovale and the foramen rotundum, both of 
which lead into the labyrinth; but one of them (the 
foramen ovale) into the veftibule, the other (the fora¬ 
men rotundum) into the fcala of the cochlea: now it be- 
comes a queftion, whether the ofcillations of found pafs 
by one or by both of thefe foramina ? 

It is the opinion of many, that while the chmn of 
bones receives the motion of the membrane of the tym¬ 
panum, the motion of this membrane at the fame 
time caufes a vibration of the air in the tympanum 
which reaches the foramen rotundum, and thus conveys 
a double motion through the cochlea. 

In the labyrinth there is no air, but only an 
aqueous fluid: now this, we have feen, conveys a 
ftronger impulfe than the atmofphere; ilronger in pro¬ 
portion to its greater fpecific gravity and want of 
elafticity; for an elaftic fluid like air may be com- 
preffed by concuflion, but an inelaftic fluid muft tranf- 
mit fairly every degree of motion it receives.- But if 
the fluid of the labyrinth be furrounded on all fides ; 
if, as is really the cafe, there can be no free fpace in 
the labyrinth, it can partake of no motion, and is ill 
fuited to receive the ofcillations of found. Againft 
this perfed inertia of the fluids of the labyrinth I con¬ 
ceive fhe FORAMEN ROTUNDUM to be a provifion. 
It has a membrane fpread over it, funilar to that which 

• See Recherchet, See. relatives a Vorgane ie Pome et a la pro^- 
gaiioa desfoust par M. Perollc, Societ. R. de Medecine, torn. iii. 
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clofes the foramen ovale. As the foramen ovale re. 
ceives the vibrations from the bones of the tympanum, 
they circulate through the intricate vsrindmgs of the 
labyrinth, and are again tranfmitted to the air in the - 
tympanum by the foramen rotundum. Without fuch 
an opening there could be no circulation of the vibra¬ 
tion in the labyrinthno motion of the fluids com- 
municated through the contiguous facculi, nor through 
the fc'alse of the cochlea; becaufe there would be an 
abfolute and uniform refiflance to the motion of the 
fluids,—But, as it is, the provifion is beautiful. The 
membrane of the foramen rotundum alone gives way 
of ail the furfaces within the labyrinth, and this leads 
the courfe of the undulations of the fluid in the laby¬ 
rinth in a certain unchangeable diredion. 

To me it appears, that to give a double direftion 
to the motion of the fluids, or to the vibration 
in the labyrinth, far from encreafiiig the effefl, 
would tend to annihilate the vibrations of both 
foramina by antagonizing them. The common idea 
is, that there is a motion communicated through the 
membrane of the foramen rotundum along the fcala 
tympani, and another through the foramen ovale into 
the veflibule, and through the veftibule into the fcala 
veftibuli; and that the concuffion of thefe meet in the 
infundibulum of the cochlea. But as there is no 
fpace for motion in the fluids, in either the one or 
other of thefe trads, the vibration mufl: have been re¬ 
ceived in the infundibulum at the fame time that the 
motion was communicated to the membrane of the 
foramen ovale and rotundum; for if a tube full of 
water, a mile in length, lofes one drop from the ex¬ 
tremity, there mufl be an inftantaneous motion through 
the whole to,fupply its place. The evident confequence 
of this double motion would be, (if they were of the 
fame ftrength) to fupprefs all motion or vibration in the 
fluids of the labyrinth. 

But we have fhowrn that the flrength of vibratiph 
communicated to the foramen ovale and foramen -ro- 
tunduna are not the fame; for the mechanifiu of the 

bones- 
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bones in the tympanum is fuch as to accumulate a 
greater force or extent of motion on the membrana 
ovalis than is received upon the membrana tympani; 
therefore the lefler vibration which is communicated 
through the medium of the air in j;he tympanum, can* 
not be fuppofed capable of opofing thd ftronger vibra¬ 
tion which circulates from the foramen ovale through 
the labyrinth, and returns by the foramen rotundum. 
Befides, the air in the tympanum has a free egrefs, 
and cannot therefore ftrike the membrane on the fora¬ 
men rotundum forcibly. 

For thefe feveral reafons, I conceive that the follow¬ 
ing account of the manner in which the found is con¬ 
veyed is erroneous :—Et quo ad zonara cochlese 
fpiralera quoniam altera cochlese fcala in veflibulo 
“ patet, altera a fenestra rotu’xda initium fumit, 
“ atque earum utraque aqua labyrinth! repleta eft, et 
“ fcalse in apice cochleae, fimul communicant, zona 
“ fpiraiis inter duas veluti undas fonoras media, a 
“ tremoribus per vafim ftapedis, fimulque ab iis per 
“ membranam fenejlm rotunda advefl^is utraque in 
“ facie percellitur et una cum percillis acauftici nervi 
“ per earn diftributis contremifcit ^ quibus porro om- 
“ nibus, in ampullis videlicet canaliculorum femicir- 
“ cularium, alveo eorum communi, facculo veftibuli 
“ fpherico et lamina cochlea fpirali acauftici nervi 
affeQ;ionibus auditum contineri nemo non in,* 
“ telligit*.’* . 

As to the immediate feat of the fenfe of hearing, there 
cannot, after what has been explained regarding the di- 
ftribution of the nerves, remain any controverfy ; though 
before the ftruflure of the ear was fo well underftood, 
fome imagined that the veftibule, others that the middle 
part of the femicircular canals, was the feat of hearing j 
others, again, that the lamina fpiraiis was better adapted 
for receiving the vibrations of found. It is evident 
that the foft expanfion of the nerve, in all the three 
divifions of the labyrinth, is deftined to receive the un- 

* Scarpa, p. 61. 
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dulation of the contained fluids, and that this motion 
of the fluids gives to the nerve, or to the nerve and brain 
conjointly, the fenfation of hearing. 

Since we have, in fome meafure, traced the ftnifture 
of the ear from the animals of a Ample ftrufture to thofe 
of a more complicated organization, and have obferved 
fome parts of the ear common to all animals, fome 
peculiar to certain orders; and flnce all have the fenfe 
of hearing, more or lefs acute, it becomes natural to 
enquire- what arc the parts of the organ the moft 
eflential to the mere perception of found, and what 
parts conduce to a more perfedt ftate of the fenfe. 

All the external apparatus of the ear is not necelTary 
to give the aiifmal the Ample perception of found.— 
There are many claffes of animals altogether without 
them» and even in man we fee that they are not ab- 
folutely neceflary ; Ance when deprived of them by 
difeafe, man flill enjoys the fenfe. He is deprived of 
ho eflential variety of the fenfation ; he is capable of 
perceiving, the diftindions of articulate found; and 
Aill poffelTes his mufical ear. The external apparatus 
of the ear, th,e membrane of the tympanum, the little 
^Ttones, and even the external ear, only receive, con¬ 
centrate, and encreafe the tremors of the external air, 
and render the flighter impreflions audible. 

It would appear, that the Ample fac of the veftibuk 
is lufficient to receive the impreflion in fome animals, 
and that in, many the veftibule and femicircular canals 
form folely the organ of hearing. It is evident, there* 
fore, that thefe are the mofi: eflfential parts. We fee 
alfo an intention in the Arid Amilarity of Agure and 
place in thefe canals through all the varieties of animals, 
from Afhes to man. It would feem to indicate, that 
there is in their form and poAtion a peculiar pro- 
viAon for the ofcillation of found producing the full 
effed. 

We And, however, that the cochlea is imperfed ia 
birds ; and that it is fully formed only in man, and ia 
quadrupeds: we muA, therefore, conclude^ that it is 
fubfervient to the more exquifite fenfations. I do not 

conceive 
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eonceJve that the cochlea or any part of the organ 
particularly conduces to the bellowing of a mpfical 
ear, although it is by hearing that we are capable of 
the perceptions of melody and harmony, and of all the 
charms of mufic; yet it would feem, that this depends 
upon the mind, and is not an operation confined 
to the organ. It is enjoyed in a very different degree 
by thofe whofe fimple faculty of hearing is equally 
perfect *, 

Even after ftudying, with all diligence, the ana¬ 
tomical ftrudure of the ear, we cannot but be aftonifhed 
with the varieties to be found in the fenfation ; for ex¬ 
ample:—The ear is capable of perceiving four or 
five hundred variations of tone in found, and pro- 
bably as many different degrees of ftrength f by cofn^ 
bining thefe, we have above twenty thoufand fimple 
“ founds that differ either in tone or ftrength, fup- 
pofing every tone to be perfect. But it is to be ob- 
ferved, that to make a perfed tone, a great many 
undulations of elaftic air are required, which muft 
all be of equal duration and extent, and follow one 
“ another with perfed regularity; and each undula- 
“ tion muft be made up of the advance and recoil of 
innumerable particles of elaftig air, whofe motions 
“ are all uniform in diredion, force, and time. Hence 
we may eafily conceive a prodigious variety in the 
fame tone, arjfing from irregularities of it occafioned 
by conftitution, figure, fituation, or manner of ftrik-s 
“ ing the fonorous body ; from the conftitution of the 
elaftic medium, or its being difturbed by other 
motions; and from the conftitution of the ear itfelf 
upon which the impreffion is made, 4- flute, a 
violin, a hautboy, a French horn, may all found the 
fame tone, and be eafily diftinguifhable, |^ay, if 
twenty human voices found the fame note, and with 
** equal ftrength, there will ftill be fome difference. 
“ The fame voice, while it retains its proper diftinc- 
dons, may yet be varied many ways: by fickne^ 


* See Reid’s Enquiry. 
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or health, youth or age, leannefsor fatnefs, good or 
« bad humor. The fame words, fpoken by foreigners 
« and natives, nay by different provinces of the fame 
“ nation, may be diftinguifhed 

That this variety of fenfation does not entirely de¬ 
pend upon the ftrufture, but is the operation of the 
fenfe and intelleft conjointly, appears from the long 
experience which is requifite to give this perfeftion, 
Nature is bountiful in providing the means of fimple 
and acquired perception, but the latter is the refult of 
long experience and continued effort, though we have 
loft the feeling of its being origanally a voluntary 
effort. 


CHAP. VI. 

OF THE DISEASES OF THE INTERNAL EAR. 

all the eaufes of deafnefs, that which proceeds 
from an organic difeafe of the brain is, of courfe, 
the moft dangerous. In apopledlic affedions, with 
faultering of fpeech and blindnefs, deafnefs is alfo pror 
duced by the general affedion of the brain. But worft 
of all is the cafe where a tumor of the brain, or betwixt 
the cerebrum and cerebellum, compreffes the origin of 
the nerves t- I have, however, obferved, that a tumor 
in the wciniiy of the origin of the auditory nerve, 
though it ran its courfe fo as to prove fatal, had rather 

• Reid’s Enquiry, p. 9?. 

■f- yidit ClariSV Dom. Drelincurtius Tumorem Ileatomatis con- 
^ftentia pugnique magnjtudine, cerebrum et cerebellum inter, eo 
prsecife loco ubi conarium utrique fubfterltur choroidis plexus als, 
jpatio femeftri a fenfibili Isefione, cascitatem primo, furditatem fub- 
inde, omnium denique fenfuum et funftionum animalium aboli- 
tionem et necem ipfam intuliffe.” Bonet. vol. i. p. 123. ob. 53- 
In Sandifort Obf. Anatom. Path. tom. i. p. 116. there is an in- 
fiance in which the auditory nerve had a cartilaginous tumor ad- 
ierlng to It. 


a con- 
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a contrary effed on the organ of hearing ; and while 
the pupil of the eye remained ftationary, and the man 
faw indiftinftly, he had a morbid acutenefs of hearing. 
This had probably been produced by the furrounding, 
inflammation having extended to the origins of the au¬ 
ditory nerves. The auditory nerve often becomes 
morbidly fenfible, and the patient fuffers by the acute- 
nefs of perception, or is diftreifed with the tinnitus 
aurium, whi’ch is, in this cafe, analogous to the flafties 
of light which fometiraes afieQ: the eye in total dark- 
nefs, and which thofe experience who are totally blind 
or have cataraft. So morbidly acute does the fentation 
fometimes become, that the flighteft motion of the 
head will excite a fenfation like the ringing of a great 
bell clofe to the ear With delirium,^ vertigo, epi- 
lepfy, hyfteria, the encreafed fenfibility of the organ 
becomes a fource of painful fenfation. 

In apopleffic afiedions, with faultering of fpeech 
and blindnefs, there is alfo deafnefs; becaufe the 
affedlion of the brain is general. With a paralytic 
ftate of the mufcles of the face, there is a deafnefs 
of the correfponding ear, if the affeOiion of the nerve 
be near the brain; which is - explained by the ftrid: 
connedlion betwixt the auditory nerve and the nervus 
eommunicans faciei. From obferving the courfe of 
the nervus eommunicans faciei through the temporal 
bone, and its connections in the tympanum, we under¬ 
hand why, in violent tooth-ach and in the tic douleu- 
reuxe, we find the Euftachian tube and root of the 
tongue affeCfed. The ear is fometimes afieCled by 
fympathy of parts: for example—from foulnefs of the 
ftomach and bowels ; and the fame reafoa may be 
affigned for the complaint of hypochondriacs, that they 
are molefted with ftrange founds. And in the cafe of 
inteftinal worms, we find the patient complaining of 

• F. Hoffman. Confult. et Refponf. Caf. xxxix. We muff not, 
however, take his reafoning after what we have feen of the llrudture 
of the ear, that the vifeid petuita, feparated in the concha, cochlea, 
and labyrinth, refolvcd into halitus endeavouring to cfcape, pro¬ 
duces the fufurrus et tinnitus aurium. 

^4 
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murmuring and ringing in the ears * ** . Of the orgamc 
difeafes of the labyrinth, there is little on record. It 
would appear, that the fluids become often fo altered 
in their confiftence as to prove an abfolute deftrudion 
to the organ. Mr. Cline found in a perfon deaf from 
birth, that the whole labyrinth was filled with a fub- 
ftance like cheefe. 

A difeafe of the auditory nerve, like that of the 
retina in the gutta ferena, is no unfrequent com¬ 
plaint f. 

We ought, at all events, before propofing any ope¬ 
ration on the ear, to obferve whether the difeafe be not 
in the feat of the fenfe, and fuch as will not yield to 
any praftice ; otherwife, as in the more important 
operations when done in circumftances which preclude 
the poflibility of fuccefs, the public is imprefled with 
its inefBcacy and danger, and we are precluded from 
giving relief on occafions more favourable for our ope¬ 
rations. 

Deafnefs, in acute fever, is a good fign; becaufe, 
fay authors, it argues a metaftafis of the morbific 
matter. We fhould rather fay, becaufe it argues a dimi¬ 
nution of the morbid fenfibility of the brain |. But the 
furcharge of the veflels of the brain or of the auditory 
nerve will alfo produce deafnefs and unufual fenfations in 
the ear; as in fupprefllon of the menfes and haemorrhoids, 
in furfeit, &c. in which cafes it is often preceded by 
vertigo and head-ach, 

* HofFmana, Med. Confult. Bocrhaave. The fympathy is 
fometimes exerted in another way :—•“ Ex mufices tonitru autfola 
*f incatus faudltorii externi contre6latio»e, vomitus urinae incon- 

** tinentia.” Sauv. 

•j* Dyfecoea (atooica) fine organorum fonos tranfmittentium 
vitio evidente. Cullen. Cophoiis Sauv. Cophq/is a Paracufi dif- 
tinguitur ut amaur^s ab omblyopia refpe£liva. Sauv. 

% But the difficnlty of knowing when the deafnefs is the refult of 
difeafe, or malcoriformation in the parts tranfmitting the' found to 
the nerve, and when in the brain and nerve, hais led to more uncer¬ 
tainty and confufion with regard to the fpecics and varieties of the 
diforders of the ear than in the eye j where the tranfparency of the 
humors alEft in the definition. 

There 
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There occurs a very curious inftance of analogy 
betwixt the ears and eyes in the following cafes:— 

A certain eminent mufician, when he blew the Ger^ 
man flute, perceived at the fame time the proper found 
of it and another found of the fame rythm or meafure, 
but of a diflerent tone. His hearing feemed thus to be 
doubled. It was not an echo ; for he heard both founds 
at one and the fame moment: neither were the founds 
accordant and harmonious, for that would have been 
, fweet and pleafant to his ear. Having for feveral days 
perfifted in his attempts, and always been fliocked with 
this grating found, he at lafl: threw his flute afide. The 
day before he firfl; became fenfible of this ftrange affec? 
tion, he had imprudently walked in a very cold and damp 
evening, and was feized with a catarrh in the right fide- 
Whence, probably, it arofe that the natural tone of that 
ear was altered : the found appeared more grave, and 
diflbnant from that received by the left ear. Having 
recovered from the catarrh, the diftinft hearing of hii 
ear was reftored.” 

Sauvage, who relates this cafe, fubjoins another « 

Very lately,*’ fays he, “ a foreigner came for advice 
in a fimilar fituation. He complained that when any 
perfon fpoke to him, he heard the proper found of the 
yoice, and at the fame tinae another found accompany¬ 
ing it apt odlave higher, and almoft intolerable to him* 
As it muft have happened, that if the accompanying 
found had preferved the true odave above the voic^ 
and been fynchronpus with it, the ear would have re¬ 
ceived them as one found, and been pleafed ivith their 
concord: it is probable that the accompanying found 
was not in unifon with the true. Sauvage, vol. iii, 

P-352^. ■ ■ . ' . 
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OF the nose and the organ 0? 

, SMELLING. 


OF THE SENSE OF SMELLING. 

Cmelling feems to be the leafl: perfed of the 
fenfes. It conveys to us the fimpleft idea, and is 
the leaft fubfervient to the others. The fenfations 
it prefents to us we can. lefs eafily recall to me¬ 
mory ; and , the alfociations connefted with it are 
lefs precife and definite than thofe of the fenfes of 
hearing and feeing. 

Animal and vegetable bodies, during their life, 
growth, putrefafilioi:, and fermentation, and, moft 
probably, all bodies whatever, are perpetually giving 
out effluvia of great fubtilityi Thofe volatile particles 
repelling each other, or being diffufed in the atmo- 
fphere, are inhaled by the nofe, and. convey to the 
pituitary membrane of the nofe the fenfation of fmell. 

Immediately within the noflrils, there are two ca- 
vities feparated by the boney partition, which has been 
already defcribed in treating of the bones. Thefe 
cavities enlarge as they proceed inward, and opea 
backward into the throat, and, confequently, commu¬ 
nicate with the mouth. They extend upward and 
fideways into the cells of the bones of the face; and 
the petuitary membrane is much extended over the 
furfaces of thefe winding paffages, and over the ir¬ 
regular furfaces of the nofe, formed by the projed* 
ing cartilages of the oethmoid and lower fpongy 
bones; which, alfo, have already been fufficiently 
defcribed. 

The 
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The cavities of the nofe lead into many cells in the 
bones of the face, which, though not the immediate 
feat of the fenfe are fubfervient to the Organ by per¬ 
mitting a circulation of the air carrying the effluvia 
into eonta£t with the nerve. No doubt thefe cavities are 
alfo ufeful in giving vibration and tone to the voice, , 
The cavities of the nofe are continued upwards into 
the frontal finufes, and into the cells of the oethmoid 
bone; backward and upward into the fphenoid finus j 
and upon the fides into the antra higmoriana or finuf^ 
of the upper maxillary bones. 

The membrane covering the furface of thefe bon^ 
is called the membrana schneideriana, the mu¬ 
cous or pituitary membrane. It is of a glandulmr 
ftrudure, or is lubricated by the mucus difcharged by 
the folicules on its furface. This fecretion on the 
furface of the membrane, is to defend its delicate and 
fenfible ftrudure from the effeds of the air, while it 
preferves the fenfibility of the furface and the delicate 
expanded nerve. It feems of a nature to allow the 
effluvia to penetrate it. 

It appears to me, that a very particular proviuon has 
been made againft the too powerful effeO: bf fmells 
while the membrane is inflamed, and, confequently, 
in a ftate of great fenfibility.' When the membrane is 
inflamed, the fecretion is fo altered^ that the effluvia 
do not penetrate fo as to faffed the nerve in its ftate of 
extreme fenfibility. 

We have already defcribed the courfe of the firft 
pair of nerves or the olfactory nerves, and alfo- thofe 
branches of the common nerves which are diftributed 
to the membrane of the nofe. Thefe, it were fuper- 
fluous to recapitulate here. It was fuggefted as the 
moft probable opinion, that the olfactory nerve alone 
is fubfervient to thefe parts confidered as the organ of 
fmelling, and that the adventitious branches fupply 
merely the cornmon fenfibility which the nerves be¬ 
llow promifcuoufly over the body. This fenfible and 
nervous membrane, and this glandular and fecreting 
- membrane, is extremely vafcular, as it is natural, ^ 
11 priori 
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friorU to fuppofe; and this vafcularity, this glandolar 
ilru^ture, and its expofed ftate, makes it liable to 
frequent difeafe: and, when difeafed* when tumors 
and polypi form in it, we muft never forget the ex. 
treme thinnefs and delicacy of the furrounding bones, 
which, when they are either preffed upon by tumors, 
or have their membranes eroded, are foon totally 
deftroyed. It is with manifefl: defign, that the organ 
which fo particularly admoniflies us of^he effluvia 
diffufed in the air we breathe, fliould have been placed 
in the entrance to the canal of the lungs. It is, in 
fome meafure, a guard to the lungs, as the fenfibility 
of the tongue guards the alimentary canal.. That 
the humidity of the membrane either preferves the 
fenfibility of the nofe, or is a folvent, in which the 
effluvia diflblving affed the nerves, is evident; for 
the fenfe is loft when the membrane becomes dried. 
The fenfibility is alfo affe61ed in various ways by 
too abundant a mucous difeharge, or by an altera, 
tion of its natural properties; by the inrardion and 
thickening of the membrane as in ozsena; by ob. 
ftrudbions preventing the current of air through th? 
»ofe, as in polypi, &c. 

, The acutenefs of fenfation in this organ is moft pro* 
bably loft by our habits, by our relying on other fenfes, 
by the inceflant application of artificial odours to the 
organ. Thofe who have believed in the variety of the 
human fpecies, and the approximation of fome tribes to 
the brute, dwell much on the acutenefs of fenfatios 
enjoyed by negroes, and their wider noftrils *, 

* Pallas fays, the Calmuck by applying his nofe to the hole of^ 
fox or any other beaft can tell whether he be at home or 
White ef Manchsjler. 


BOOK IV. 


OF THE MOUTH, SALIVARV GLANDS, AND 
ORGAN OF TASTE. 


CHAP. L 

OF THE MOUTH AND TONGUE. 

A LTHOUGH it is not neceflary to fay, tbat the mouth 
is betwixt the nofe and chin,*’ that there are 
“ lips ferviceable to the purpofes of fpeaking, eating, and 
“ drinking j*’ though it be not neceflary to lay it 
down circumftantiaily, that there are cheeks on the 
face, and a tongue in the mouth ; yet is there much 
important anatomy, and very ufeful knowledge neeet 
fary to be acquired here. 

Of the TONGUE, it is only neceflary to obferve it^ 
form, and the terms ufed in its defeription. The body 
of the tongue confifts of the mufcular fibres, with in¬ 
termingled fat and cellular membrane; and the mufcles 
which chiefly compofe it, are the linguales, ftyloglofli, 
and geniogloffi mufcles, 

. The base of the tongue is_. conneded with the os 
hyoides. 

The furface applied to the roof of the mouth is the 
DORSUM ; and on this furface there is to be obferved 
a middle line, dividing the tongue into two lateral 
portions; a divifion which is very accurately preferved in 
the diftribution of the blood veflels and nerves of either 
fide. On the dorfum, towards tiie bafe, the furface is 
rough with the papills maximae and foramen caecum 
Morgagni * , Thefe papillae are like fmall glands feated 
In little fuperficial foflula, to that their broad mulh* 

* Adver&r, Apat. VI. Aaimad, XCIII. 
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room»like heads alone are feen ; but they are conneQed 
with the bottom of the foflulas by fhort Items or necks. 
This is confidered a glandular apparatus. The foramen 
caecum is, in truth, only an enlarged apparatus of the 
feme kind, for, in the bottom of this foramen, many 
glandular papillae Hand up; and in its bottom fmall 
foramina have been obferved, which are generally con¬ 
ceived to be the mouths of fmall-falivary duds. Mor- 
gagni himfelf however feems only to have feen a fmall 
duft opening into this foramen in one fubjed of many 
which he examined. In Haller's opuscula there is a differ- 
tation on the Du^ of Cofckwiziams-, which was fuppofed 
to carry the faliva from the fublingual gland to "the 
middle of the tongue, and alfo into the throat it turns 
out to be a vein only. It is curious to obferve the ne- 
ceffity he difcovered for thefe duds, when he thought 
he had found them * . This fecreting mucous furface 
begins here, towards the root of the tongue, to refemble 
the glandular ftrudure of the cefophagus, which by be¬ 
dewing the furface of the morfel, fits it for an eafy paffage 
through the gullet. To me it feems that this roughnefs 
of the root of the tongue is a provifion for the de- 
tenfion of the fapid particles, and the prolonging of the 
fenfations of tafte. 

The PAPiJLL/E peculiar to the human tongue, are 
divided into four claffes. 1. Thefe larger papiils upon 
the root of the tongue are the truncate; and they are 
often ftudded on the dorfum of the tongue in a trian¬ 
gular form. 2. The fungiformes are obtufe papilla 
found more forward on the tongue; they are little 
hemifpherical tumid papillae, or of a cylindrical Ihape, 
with an obtufe apex. Thefe are' interperfed among 
the 34 divifion, the moll numerous and univerfally 
prevalent papillae, viz. villofi or conicte. 4. The 
more important papillse, however, are thofe which 
are endowed with peculiar fenfibiiity to fapid bodies; 
they are to be diftinguilhed by their fuperior red- 

* "Vater, -who inje&ed thefe du£is, found them termi'natinpr ina 
gland near the os hyoides ; and his opinion was, that they had even 
a conneflioa with the thyroid gland. Heifter was of the fame 
opinion. 

.fiefs 
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nefe and brilliancy upon tbe point and edges of the 
tongue. 

The tongue is inverted with the cuticle and rete 
mucofumj like the fkin in other parts. The lower 
furface of the tongue is fimilar to the general lining 
membrane of the mouth, being a villous and fecreting 
furface. It is refleded off upon the bottom of the 
mouth. It forms here the frenulum linguae. This 
ligament feems evidently intended to limit the motion 
of the point of the tongue backwards. I believe a 
very falfe opinion has much prevailed, that the (hort 
nefs of this ligament, or its being continued too far 
forward toward the point of the tongue, prevents the 
child from fucking. The tongue, as I conceive, would 
furticiently perform the neceffary adion on the mother’s 
nipple, although its lower furface were univerfally ad¬ 
hering to the bottom of the mouth. But, obferve the 
bad confequences which may arife from cutting this 
frenulum, from the obftinate importunity of the nurfe, 
or the weaknefs of a furgeon. The ranine vein or 
artery which runs near it may be cut, and the child will 
continue fucking and fwallowing its own blood; and 
children have adfually died, and the ftomach has been, 
found diftended with blood 1 But there is another more 
dreadful accident from this cutting of the frenum lin¬ 
guae. A child, fays Mr. Petit, whofe frenum had . 
been cut almoft immediately after its birth, was fuf- 
focated and died five hours afterwards. They be¬ 
lieved that the operation was the caufe of the child’s 
death; they fent for me to open the body. I put my 
finger into its mouth, and I did not find- the point of 
the tongue, but only a mafs of flefli which flopped up 
the paffage from the mouth into the throat. I cut up 
the cheeks to the mafeter mufcles, to fee what had be-^ 
come of the tongue; I found it turned like a valve 
upon the fauces, and the point adually fwallowed into 
the pharynx. “ Some time after,” continues Mr. Petit, 
“ I was called to the child of Mr. Varin, Sellier du Roi, 
whofe frenum they had cut two hours after irs birth, 
and who, a little after, had fallen into the fame fitua- 
fioii with the child I have now mentioned, and was 

nearly 
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Dearly fuffbcated. My firft care was to introduce my 
finger, the tongue was not, as yet, entirely reverfed 
into the throat* I brouglit it back into the mouth j in 
doing which, it made a noife like a pifton when drawn 
out of its fyringe**’ Mr* Petit waited to find the effed 
of its fuckingj andj after hearing the action of deglu- 
tition for feme minutes, the child fell again into the 
fame, ftate of fuffocation. Several times he reduced 
the tongue, and, at laft, contrived a bandage to pre* 
ferve it in its place; but,- by the careleflhefs of the 
jiurfe, the accident recurred, and the child was fuffo- 
cated during the night* 


CHAP. It 

OF THE SALIVARY GLAtog. 

^ f "he fources of the faliva are very numerous; ths 
parotid glands or fuperior thaxiliary gland, ahd/ociap 
parotidis; the inferior maxillary or fubmaxillary glands, 
the fublingual glands; and (according to the opinion 
of many) the glandular folicules of the root of the 
tongue : the palate, and even the buccinales and labi* 
iales, or glands of the cheeks and lips, are alfo to be 
enumerated, as fources of faliva. 

The PAROTID GLAND, as its name implies, is that 
Vhich lies near to the ear* It is the largeft of the fa* 
iiyary glands; and it is of much importance for the 
furgeon to obferve its extent and connexions. A great 
part of it lies before the ear, and betwixt -the ear and 
jaw. It extends over the maffeter mufcle, and upward 
to the zygoma. But there is alfo a great part of it 
■which lies below the tip of the ear, and betwixt the 
angle of the jaw and the maftoid procefs. Its furface 
is unequal, and compofed of little mafles or lobules of 
gland, united by a cellular membrane. The duX of 
this gland was drfeovered by Needam, and afterwards 
by Steno : it is very often called Steno’s duX. When 
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it is injeded with quickfilver, the branches are feen 
di/iributed in a moft beautiful and minute manner 
amongft the lobuli of the gland, and fimilar to the 
branching of* veins. Thefe branches have a direftion 
upward, and unite into a trunk, which pafles from the 
upper part of the gland acrofs the cheek over the origin' 
of the mafleter mufcle; it then pierces the buccinator 
mufcle, and opens upon the inner furface of the cheek, 
oppofite to the fecond dens molaris. This du6l has 
ftrong white coats; but, although the mouth of the duQ: 
is very fmall, the dufl itfelf is dilatable to a great fize, 
fo that tubes* of a confiderable fize have flipt into it, 
and been buried in the body of the gland. 

The sociA PAROTiDis is a fmall gland, (which, 
however, is by no means conftant), feated on the upper 
fide of the* duel of the parotid gland, and juft under 
the margin of the cheek-bone. It opens by a lefler 
du£t into the great duct of Steno. Sometimes, how^ 
ever, inftead of one confiderable gland, there are -fe- 
veral fmall ones, feated in the courfe of the great dudt, 
and opening into it by feveral minute du£ls.- 

Of the submaxillary and sublingual glands. 
The fubmaxillary gland is of a regular oval figure; 
it lies on the tendon of the digaftric mufcle, and is 
defended by the angle of the . lower jaw, while it is 
generally connedled with or involves the root of the 
facial' artery. It is regularly lobulated ; and its du£t 
pafles forward between the genioglofius and mylo- 
hyoideus, and under the fublingual gland. The 
openings of the fubmaxillary ducts, or du£ts of Whar¬ 
ton, are very eafily diftinguiftied. They open under 
the tongue very near each other on each fide of the 
frenum lings; fo that they appear as if tied dov/n by 
the frenum. When thefe are excited to difeharge 
their, fluids, they become a little erefted, their patent 
mouths are fee-n diftinftly, and the tortuous courfe 
of their canal in the bottom of the mouth may be 
obferyed. 

The SUBLINGUAL GLAND' is of a flat and elongated 
form ; it lies clofe under the tongue between the genio- 

YOL. III. - o hyo- 
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hyo-gloffus and mylo-hyoideus mufcles. It is the 
fmalleft of the three great falivary glands. The two 
fublingual glands ftretching clofely under the tongue, 
they are feparated from the mouth only by the mem. 
brane of the mouth. They have no large dud, but 
open by fmall lateral duds, with loofe pendulous 
mouths upon the lower furfaee of the tongue. Befides 
the lelTer glands, which every where are found under 
the lining membrane of the mouth, Heifter, Verdier, 
and M. de Bordeu, have defcribed a gkndula molaris, 
feated betwixt the buccinator and maffeter mufcles. 

From the general furfaee of. the lips, tongue, cheek, 
and palate, there is a fluid exhaled. This exhaling 
furfaee, and all thofe glands, are excited to adion by 
the fame flimulus with the membrane of the mouth. 
The faliva fnoiftens the furfaee of the mouth, affifts in 
manducation, and preparing the food to be fwallowed 
and aded upon by' the flomach, and accelerates digef- 
tion. As\ the mouth is an exhaling furfaee, fo is it an 
imbibing and abforbing furfaee. 


CHAP. III. 

VELUM PALATINUM; UVULA; ARCHE^OF 
THE PALATE; AND AMYGDAL.S. 

rpHE VELUM PENDULUM PALATi-IS the vafcularyand 

A flefhy membrane, which, hanging from the bones 
of the palate, divides the mouth from the fauces and 
throat. It is not a Ample membrane, but has betwixt 
its laminse many glands, which open upon its furfaee 
by little patent folicules, and is thickened and ftrength* 
ened by mufcular fibres : fo that it is more of a fleffay 
partition, ftretching backward and eking out the palate, 
than a hanging membrane. 

The edge of the velum palati is not fquare, but 
turned into elegant arches and, from the middle of the 
5 arch® 




arches of the palate, hangs down the uvula, fo name^ 
from its refemblance to a grape. It is a large, foft, an 
glandular papilla, peculiarly irritable and moveable’ 
having in it mufcular fibres, and hanging from the 
moveable foft palate.- It Teems to hang^ as a guard 
over the fauces, and, by its fenfibility, in a great de¬ 
gree governs the operation of thefe parts. It is part of 
the organ of the voice.. 

The ARCHES OF THE PALATE OR FAUCES defcend 
on each fide from the velum palati. They are muf¬ 
cular fibres, covered with the foft vafcular and folicu- 
Jar membrane of the fauces *. There are two on 
each fide. Thefe arches hand at fome diftance from 
each other, fo that the ifthmus of the fauces refembles 
the double-arched gateway of a citadel, or the arched' 
roof of a cathedral, with the uvula hanging as from 
the central union of four femicircular arches. 


Behind the foft palate is the opening of the nofe back¬ 
ward into the throat. Now, the ufe of the velum is 
that in fwallowing it ma:y drawn up like a valve 


* See VoL I. Conftridor Ifthmi faufcium and Palato-pharyngeus. 
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upon the pofterior opening of the nofe; and there 
beings at the fame time, an adion of the arches of the 
palate, the whole is brought into a funnel-like fhape, 
direding the morfel into the pharynx and gullet. In 
this adion, the diredion of the food affifts, but, in 
vomiting, the valvular-like adion of the velum is not 
fo accurate; and often the nofe is affailed with the 
contents of the ftornach. The velum alfo is a principal 
part of the organ of the voice. 



I. The membrane with the amygdala: feen on the ’outfide — 
* the mucous folicules. 

II. The back part of the fame—* the Amygdala. 

AMYGDALA. Under the velum palhti, and betwixt 

the arches of the palate on each fide, lies a large oval 
gland of the fize and fliape of an almond. Thefe are 
the tonfils or amygdala. The amygdala is a mucous 
gland: it is loofely covered with the invefting mem¬ 
brane of thefe parts: its furface is feen, even in a living 
perfon, tobe full of large cells like lacunae ; thefe com¬ 
municate; and the leffer mouths of the duds open 
into them. On a narrower infpedion of the amygdala 
I defcribe its ftrudure thus: within the arch of the 
palate, and ibefore the arch of che fauces, there is a 
fofla of an oval ftiape, and on the furface of the mem¬ 
brane a number of cells open like the mouths of 
veins. Thefe do not appear to me to communicate. 
When the arches and the amygdala are dilTeded out 
behind thefe holes we feel a gland, as it were one folid 
body I but on further diffediori from behind, the cellular 
11 mem- 
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-membrane being taken away, inftead of one large 
gland there [appear a number of leffer ones. Thefe 
glands difcharge their fecretions into the oblique paf- 
fages which are feen on the membrane of the throat, 
and from thefe lacunae the mucus is prefled out when 
the morfel is preflfed backward. , From this naturally 
Icofe texture, and from its being a vafcular and fecret- 
ing body, expofed to the immediate viciflitudes of 
weather, the amygdala is often inflamed, and greatly 
impedes the action of the furrounding mufcular fibres 
in the aftion of deglutition. The ufe of the amygdala 
is evidently to lubricate the paflage of the throat, and 
facilitate the fwallowing of the morfel; and, for this 
reafon, are the mouths of its duds cellular and irre¬ 
gular, that they may retain the mucus until ejeded 
by the adion of deglutition. In this operation, the 
amygdalae are aflifted by numerous lefler.glands, which 
extend all over the arches of the palate and pharnyx. 
But thefe are parts which come again to be recapitulated, 
as introdudory to the account of the ftrudure of the oefo- 
phagus and ftomach, in the fucceeding part of the work? 


CHAP. IV. 

OF THE SENSE OF TASTING. 

the furface of the tongue are to be obferved many 
papilla *. In thefe the extremities of the guftatory 
nerve are expanded, and they are the feat of the fenfe 
of tailing, Thefe papillae are in the true fldn of the 
tongue, and are extremely valiyilar. They are covered 
by the rete mucofum, and a very fine cuticle, and 
indeed they have much refemblance to the papillae of 
the Ikinj while, betwixt thefe papillae, there is % 

♦ Albinus Ann. Acad. lib. 1. cap- xy. 
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fleece or down bearing a perfeft analogy to the vlli 
of the fkin. The papillse, which are the organs of 
tafte, are to be feen on the point and edge of the 
tongue, and confifl of a pretty large vafcular foft point 
which projects from an opaque and white fheath. If 
we take a pencil and a little vinegar, and touch or 
even rub it ftrongly on the furface of the tongue, 
where thofe papillae are not, the fenfation only of a 
cold liquid is felt; but when you touch one of thefe 
papillae with the point of the brulh, and at the fame 
time apply a magnifying glafs, it is feen to Hand ereft 
and rife confpicuoufly from its fheath, and the acid 
tafte is felt to pafs as it were backward to the root of 
the tongue. The exquifitely fenfible papilla are 
placed only on the point and edge of the tongue; for 
the middle of the tongue is rough, and fcabrous, not to 
give the fenfation of tafte, but to force the fapid juices 
from the morfel, or break down the folids againft 
the roof of the mouth, and affift in their folution. 
The more delicate and vafcular papillae would be 
expofed to injury if fituated on the middle of the tongue. 
Before we tafte, the fubftance diftblved in the faliva 
flows over the edges and point of the tongue, and then 
only comes in contact with the organ of tafte. 

It v/puld appear, that every thing which affe® the 
tafte muft be foluble in the faliva; for without being 
diftblved in this fluid, it cannot enter readily into the 
, pores and inequalities of the tongue’s furface. 

4 - curious circumftance, in the fenfe of tafte, is its 
fubferviency to the aQ; of fwallowing. When a morfel 
IS in the piouth and the tafte is perfeQ:, our enjoy¬ 
ment 'is not full: there follows fuch a ftate of excite¬ 
ment in the uvula and fauces, that we are irrefiftibly 
led to allow the morfel to fall backward, when the 
tongue and mufeles of the faupes feize upon it with a 
voracipus and conyulfiye grafp and convey it into the 
ftomach. —The meafure of enjoyment is then full. 
This laft Ihort-liyed gout is the acme. Were not this 
appetite of the throat and uviila connedled with the 
aftion which impela the food into the ftomach, the 
‘ com* 
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compete oijoyment of the fenfe of tafte alone would 
Satisfy and would have rendered unnecelTary tlie dif. 
guiling praflice of the Roman Gourmand who forced 
hirafelf to vomit that he might refume the enjoyment 
of eating. But as it is, the connedion of the ftomach 
and ton^e is fuch, that the fullnefs of the Romach 
precludes the further enjoyment of the fenfe of tafte. 
The fenies of fmelling and tafte have their natural 
appetites or relifti; but they have alfo their acquired 
appetites, or delight in things which to unfophifticated 
nature aro difagreeable: fo that we acquire a liking 
to fnuft, tobacco, fpirits, and opium. “ Nature, 
indeed, feems ftudioufly to have fet bounds to the plea.- 
fures and pains we have by thefe two fenfes, and to have 
confined them within very narrow limits, that we might 
not place any part of our happinefs in them j there 
being hardly any fmell or tafte ,fo difagreeable that ufe 
will not make it tolerable, and at laft, perhaps, agree¬ 
able; nor any fo agreeable as not to lofe its reiilh by 
conftant ufe. Neither is there any pleafure or pain of 
thefe fenfes which is not introduced or followed by fome 
degree of its contrary wdiich nearly balances it. So 
that we may here apply the beautiful allegory of the 
divine Socrates: that although pleafure and pain are 
contrary in their nature, and their faces look different 
ways, yet Jupiter hath tied them fo together, that he 
■who lays bold of the one draws the other along 
with it.’^ 
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BOOK V. 

OF THE SKIN AND OF THE SENSE OF TOUCH. 


OF TOUCH AND OF THE SKIN. 

Y the fenfe of touch we perceive feveral qualltieSj 
■ and of very different kinds: hardnefs, foftnefsj 
figure^ folidity, motion, extenfion, and heat and cold. 
Now, although heat be a quality, and cold the privation 
of that quality, yet in relation to the body, heat and cold 
are diftind fenfations. But in a more precife accepta¬ 
tion of the term, the fenfe of touch is faid to be the 
change arifmg in the mind from external bodies ap¬ 
plied to the fkin, and more efpecially to |;he ends of 
the fingers. They might have added the tip of the 
tongue, which is the feat of the moft exquifite fenfe. 

To underftand the organization adapted to this fenfe, 
we muft premife, in a fliort yiew, the ftrudure of 
the Ikin. 


OF THE SKIN. 

The fkin is devifible, by the art of the anatoraift, 
into four laminae or membranes, diftinct in texture and 
appearance, and ufe, viz. the cuticle, or epidermis; the 
corpus mucofum, or reticular tiffue; the cutis vera, dermis 
eoriu 7 n, or true fkin ; but from this laft there is feparated 
a njafcular membrane, below which is the furface of the 
true fkin 5 laftly, we may enumerate the tela^cellulosa*.. 

The CUTICLE or epidermis, or scarf skin, is 
the moft fuperficial lamina of the fkin: it is a tranf- 

* Andreas Bonn, de Continuatlonibus Membranarum in Sandifort 
Tbefaur. 

4 parent 
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pauent and infenfible pelicle which ferves, in forae 
degree, to refift the' impreffion of external bodies 
on the furface of the body, and to blunt the other- 
ways too acute fenfation of the cutis vera*.- In 
man it is very thin, unlefs in thofe parts w'hich are 
expofed to the contad of hard bodies, as the palms of 
the hands and foies of the feet. The thicknefs of the 
cuticle there, however, is not altogether the effed of 
labour and walking, but there is even in the early foetus 
a provifion for the defence of the fkin ki thefe places. 
When the cuticle is drawn from its foot the foie is white, 
opaque, and thick, whilft, in the leg, it is tranfparent and 
more delicate f. This is particular, that by Idbour or 
continued preffure on the cuticle it does not abrade and 
become thin and tender, but thicker, harder and the 
part more infenfible, fo as even to acquire a horny hard- 
nefs and tranfparency. Of this we have an example in 
the hands of fmiths and other workmen, and in a re¬ 
markable manner in the feet of thofe who have been 
accuftomed to walk bareToot on the burning fands.. It 
is thus a protedion to the foot in a ftate of nature. But 
if the fkin be too much or too quickly exerted, inllead 
of forming additional layers of cuticle, a ferous fluid 
is thrown out from the true fkin, which feparates the 
cuticle in blifters ; and this over adion-of the fkin will 
throw off the cuticle in confequence of the irritation of 
plafters or cataplafms, fcalding water^ in exanthematous 
difeafes, in eryfipelas and mortifications, &c. When 
the foot comes to be unnaturally pinched in fhoes the 
hard leather works perpetually on a point of the toes 
and blifters the feet; but if in a lefler degree and longer 
continued it excites the formation of cuticle in the fkin 
below, which thrown outward by fucceeding layers of 
cuticle, at iaft forms a corn or clavus, and which like a 

* It Is unaccountable that fo great a man as Morgagni could 
fuppofe the cuticle to be the mere effefl of- air and preifure on the 
furface of the truefldn. Adverfar, Anatom. Ill, 5. 

f Alhitii. Annot. Acad. 

t Albini. Annot. Acadm- lib. i. cap. I. Bona. loc. cit. 

fmall 




202 OF TOUCH AND OF THE SKIN. 

fmall nail, has abroad head with a conical point Ihooting 
into the tender fkin 

The cuticle is perforated by the extremities of the 
perfpiring and abforbing velTels, and by the duds of 
the glands of the fkin and by the hairs. Indeed, when 
the fmall pores of the fkin or foramina are examined 
narrowly, the cuticle is feen to form fheaths which enter 
into them, and -which, when torn out, are like little tubes 
having a perforated point; for when, by maceration, the 
cuticle is feparated from the fkin, as we draw it off we 
fee little proceffes of the cuticle, which enter into the 
pores of the fkin. 

In the dead body the cuticle may be feparated by 
permitting putrefaction to go on, and therefore the fkin 
is put in maceration f: Ruyfch feparated it by extending 
a portion of fkin and pouring boiling water upon it 
Vefalius and Malpighi pradiifed the coarfer way of car¬ 
rying a red-hot iron near the fkin. 

Mr. Cruickfhanks enumerates three clafTes of pro- 
ceffes of the cuticle: there appear evidently two.- The 
firft lines the pores through which the hairs pafs: thefe 
are the longeft. The fecond clafs is eafily diftinguifhed on 
the infide of the cuticle, which covers the palms of the 
hands or foies of the feet, or indeed on any part of the 
cuticle; and they appear in regular order on thofe parts 
of the cuticle which correfpond with the parallel or fpiral 
ridges of the cutis: thefe enter into the pores of the true 
fkin. The furface of the cuticle is uniform next the fkin j 
but, on the outer furface, it is rough and fquamous. 
Thefe fquamae are the portions of the cuticle, which, 
breaking up, are rubbed off; for there is a perpetual 
change, by the formation of new cuticle under the old, 
and the abrafion or difquamation of the old furface. 

When I fay that the cuticle is uniform I muft not 
forget to fpeak of the regular lines obfervable on both 
its furfaces. 

* De clavo pedis, vide Albinus, Acad. Annot. lib. vl. cap. vi. et 
vide tab. ii. fig. i. . 

+ Santorini Obferv. Anat. cap i, § i. 

i De htim. C. fabrisa, lib. ii. C; 6. 
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The ulcerative procefs has no power over the cuticle, 
fo that when the matter of an abfcefs has reached the 
cuticle, its progrefs is ftopt until the cuticle is burft by the 
diftention. This is the reafon of the greater pain of 
abfcefles in the foies of the feet and palms of the hand, 
where the cuticle is very ftrong 


OF THE STRUCTURE AND GROWTH OF THE NAILS. 

The NAILS are naturally connefted with the cuticle, 
for they remain attached to it: in exanthematous difeafes, 
when the cuticle exfoliates, the nails are alfo puttied off; 
and in death they both feparate from the true fkin by 
maceration and beginning putrefaction. The nails are 
to give firmnefs and refiftance to the points of the fingers. 
Although they take a very univerfal adhefion, it is 
chiefly from the root that they grow and flioot out to the 
point of the fingers, to which they adhere firmly. Over 
the root of the nail the cuticle projeCls, and under it the 
rete mucofum is extended ; and under this, and defended 
by it, are the papilla of the fkin. 

Like the cuticle, the nails are without vefTels or 
fenfation: they are undergoing a perpetual growth, by 
thin roots, and are worn down by labour. When 
cherifhed, they grow to an amazing length, -and curve 
a little over the points of the fingers; and ferve in fome 
nations as a moft unequivocal fign of high rank and idle- 
nefs. By difeafe, I have feen very large crooked 
horns projecting from the ftool of the nail of the toes. 
They were thus monftroufly encreafed by fuperim- 
pofed laminae fhoved off by the more recent ones. 
It was fuppofed that the nails were formed by the ex¬ 
tremities of the tendons, which extending beyond the 
flefh were dried and hardened f ; and the celebrated 
Albinus defcribes the nail as formed by the conver- 
fion of the papillae which lie under it |: they are 
generally conceived to be a continuation of the 
epidermis §. 

* See Hunter on Blood and Inflam. p. 465, 4. 

± Annot. Acad, vol. i. lib. ii. cap. iV. ' ^ Winflow* 

But 
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But faying that the nails are continuations of the 
cuticle, though true, is faying nothing.—We cannot 
believe, even on the authority of Albinus, that the nervous 
filaments which lie faciculated under the nail are con. 
verted into the nail, merely becaufe the under furface 
of the nail is reticulated like thefe filaments. For it is 
evidently reticulated like the foft filaments, in order 
to give lodgment to them, to have a correfponding 
furface with them. 

The nails differ from the cuticle in not fcaling or 
exfoliating like it, but in grov/ing from a root like a 
hair. 

OF THE HAIRS. 

The hairs grow from a bulbous root, feated in the 
cellular membrane. This bulb is vafcular, and has 
connection, by veffels, with the cellular texture. It 
confifts of a double miembrane; the outer is a kind of 
Capfule which furrounds the other, and flops at the 
pore in the fkin, and does not form part of the hair. 
Betwixt thefe capfules, there is a cellular tiffue, and 
the fpace is commonly found filled with a bloody fluid. 
In the bottom of the inner fac, there is a fmall body, 
called monticule by Duverney, from which the hair is 
feen to arife j and if this is left when the bulb of the 
Jiair is pulled out, the hair will be regenerated. 

The root of the hairs, fays Mr. Winflow, is covered 
by a ftrong white membrarie, which is conneCled with 
the fkin and cellular membrane. Within the root^ 
there is a kind of glue, fome fine filaments of which 
advance to form the flem, which paffes through the 
fmall extremity of the bulb to the fkin. As the 
item paffes through the root, the outer membrane is 
elongated in form of a tube, which clofely invefts the 
ftem and is entirely united with it. And many authors 
agree, that the hair does not perforate the cuticle, bu* 
takes from it merely-a vagina which accompanies k *. 

* Vide quse de hoc Albims Animadvertit, Acad. Annot. 1 . vi. cap.ix. 
and Morgagni Adverfar. et Epift. An, iii. § 4. 
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The hair ferves as a diftindion in the human 
tribes. The European has the longeft hair, next to 
him the Afiatic, then the American, and laftly the 
African *. A com.mon opinion is entertained that hair 
on the body is a mark of ftrength ; but I have obferved 
that our famous ■ boxers, when in high condition, are 
fmooth, fair, and clear in the complexion of their 
bodies; while men of a dark fallow hue are generally 
hairy on the trunk and fhoulders. Betwixt hair and 
wool, or betwixt the hair on different parts of the body, 
there is no diflindion in the anatomical ftrudure. In 
the growth of hair and wool, however, there is a, 
difference. They are both produced annually ; buf- 
wool is filed at once and leaves the animal bare, whilfl 
the hair falls off gradually, and the young and the old 
hairs are together growing at the fame time. Hair is 
of uniform thicknefs in its whole length ; whereas wool 
is variable in the thicknefs of its filament;—further it 
has been found t, that the thicker part grows during 
the w'armer times of the feafon; that it is thicker in 
fiimmer, and finer in the fpring and autumn. This fhow's 
us how the fleece becomes coarfe and hairy in a warm 
.climate. 


RETE MUCOSUM. 

The rete or corpus mucofum, or Reticulum Malpighi, 
lies betwixt the cuticle and the furface of the true fkin. 
It is a mucous layer, pervaded by the little fibrillse 
palling betwixt the fkin and cuticle, I confider it as a 
foft bed to envelope and preferve the papillas of the 
fkin, and as intended to become cuticle in due fuccef- 
fion. It was confidered, by Albinus, as of a nature 
adapted to imbibe the fluids through the cuticle, and 
as a produdion of the epidermis. M. Meckel believed 

^ * Mr. White of Manchefter tells he has feen a lady with hair fix 
feet in length :—a Pruffian foldier whofe hair trailed on the ground. 

t By Dr, Anderfon. See White of Manchefter on the gradation 
sf man. 

it 
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it to be only a mucous fluid, infpiflated into the form 
of a membrane ; and that it was diflblved by putrefac. 
tion, while the ikin and cuticle remained firm. It is 
the feat of colour in the fkin, and is of a white tranf. 
parcncy in the albino, and in the inhabitants of tern- 
perate climates. It is black in the negro; copper 
coloured in the mulatto j yellow in the Egyptian *, it 
is fuppofed to preferve the negro from the heat of 
the climate; but I conceive' that the power of refifting 
the baneful effeflis of warm climates, muft be looked 
for in other conftitutional peculiarities: for certainly 
a furface which abfords the light muft produce heat 
more rapidly than a white one, which repels it f. The 
ladies know that the effeft of a black veil, in intenfe 
fun-fliine, is to fcorch the cheeks. The rete mucofum 
changes its fhades of colour in Europeans, from, the 
efieft of light; but this tanning feems to have no ftrift 
refemblance to the permanent colour of the negro Ikin. It 
foon reaches its maximum by the influence of the fun, 
and foonwearsoff again. And thisdegree of blacknefs does 
not reach the offspring |. When the rete mucofum is de- 
ftroyed by ulceration it isimperfedly regenerated,and does 

* Malpighi de fcde negridinis in Ethiope. It has appeared to 
sne that there was a great deal of colour in the cuticle of the negro, 
and fo Morgagni. “ negricante et fufco colore infedas.” Adverfar,IL 
Animad. IV. See alfo Blumenbach de generis humani Varietate. 
The colour of the flcin belongs to tribes and is only in a certain degree 
afFedled by climate. Humboldt, Eflaie|Politique fur la Nouvelle Efpagne, 
obferves that climate, which has fuch effect on Europeans, has little or 
none on the Indian complexion ; tribes of a temperate climate are 
darker than thofe inhabiting a province lefs cool and temperate. The 
Indians on the tops of the Andes are as dark as the inhabitants of the 
y)lains. Humboldt alfo afferts (contrary to Volney) that, in the pro- 
viaces of Spanifh America the children of Indians are coppe/ coloured 
from the moment of their birth. 

-j* Prieftley’s Experiments. 

f; The Gradation in Man, by Charles White of Manchefter.— 
Some have faidthat extreme cold alfo tanns the fkin,as the Laplanders, 
the Efqnimaux Indians, and Greenlanders, are dark ; oppofed to this, 
we find the Finlanders and Norwegians fair beyond other Europeans. 
There is much in the habits of life : a painter will not find his car¬ 
nation tints amongft the poor—mor in the flcin of a Highlander; yet 
where fo pure as in a Highland lady ? 
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not poffefs its former colour. In a negro the inner furface 
of the rete mucofum is blacker than the outer furface; 
the inner furface of the cuticle is fofter and darker than 
the outer furface*. Mr. White argues, that if this 
blacknefs were the effedb of the fun, that part mod 
expofed would be the blacked. But though I agree with 
him in thinking that the blacknefs of the negro is not 
owing to climate, yet I fee this argument of his is 
incorred:; for it is not the dired: influence of the fun 
which tanns; no fuch effed comes of expofing dead flcin ; 
it is the excitement of the living vafcular furface in the 
formation of new matter, or the difcharge of colouring 
matter into the rete mucofum. 

While the rete mucofum has its peculiar ufe of de¬ 
fending the delicate furface of the papillge of the fkin, 

I conceive it to be undergoing a perpetual change; to 
be thrown off in fucceffion from the vafcular furface of 
the (kin, and in its turn to form the cuticle by its outer 
layers. The inner furface of the rete mucofum is 
fofter and more pulpy, the outward furface more allied 
to the cuticle, which gives occafion to Mr. Cruickflianks 
to fay it is double. 

Under the rete mucofum, and on the furface of the 
Ikin, there is a foft vafcular membrane, which is dill 
above the porous and glandular true fkin. It was fird 
demondrated by injedions in fubjeds who had died of 
fmall-pox, and is alfo fo much drengthened by other in¬ 
flammatory adions of the veffels of the fkin, as to be ca¬ 
pable of demondration. It was at fird fuppofed that this 
vafcular membrane was the rete mucofum fuccefsfully 
injeded j but afterwards it was found, that this vafcular 
membrane exided independently of this rete mu- 
eofum f. Mr. Cruickfhanks conceives that it is cuticle 

m 

* Mr. White of.Manchefter, on the gradation of man, in the plate 
from a preparation of Mr. Crnickihanks. For opinions regarding 
the caufe of colour in the flcin, fee Albmus d. fede etcaufa Colons 
plum Sugd. Batav. 1737 .—Haller Element. Fh;^iolog- ’uid. page 20.— 
Bhmenhacb de ^eneru humani varhtate natl'^a Gottingef i 795 > 

122, and note. 

t Mr. Baynhara, who difcovered this vafcular furface, conceived 
^ he had injeded the rete mucofum. Ruyfch and others mentioned 

by 
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in its (late of formation, and that the rete mucofura is 
in fadt a cuticle advancing to the ftate of perfeQ: ma- 
turation. But I fliould rather believe that this is a 
vafcular furface, not changeable, nor lofing its vafcu- 
larity, to be thrown off in form of jete mucofum; but, 
in itfelf, the organized furface, which' is to forni the 
rete mucofum, and which excretion does in fucceffion 
become cuticle. This vafcular furface of the Ikin, for 
fuch I muft fuppofe it, although it be capable of being 
feparated by long maceration and putrefadtion, into 
fomething like a diftindt membrane, is the feat of the 
fmall-pox puftule, and probably of all other cutaneous 
difeafes *. 

There are three -laminas above the true fkin, dif- 
tinguiflied by their charadler; the cuticle, the rete mu- 
corum, and the vafcular membrane t but as fome have 
divided the rete mucofum. into the lamina, Mr. Cruick- 
flianks has feparated two vafcular layers from the fur¬ 
face of the fkin. They, who are fond of fuch minute 
fubdivifions, may thus enumerate five laminse or mem¬ 
branes, before coming to the porous furface of the 
true fkin, • 


OF THE' TRUE SKIN. 

The true fkin is the denfe, elaftic, and vafcular mem¬ 
brane which is ' under thefe outer lamins, already 
treated of. It confifts of a net work of firm filaments, 
having in their protedlion febaceous glands, exhalent 
and abforbent ve&ls, nerves, the paplilse or organized 
extremities of the nerves, and the roots of the hairs f. 
While h has firmnefs, ftrength, and elafticity to defend 


by Albinus, fuppofed they had injefted the cuticle when moft probably 
they had torn off the vafcular membrane, or zsyiliinuf alledges, Acad. 
Annot. lib, vii. c. iii. in taking off the cuticle they had torn up the 
vafcular papillae along with it. 

* Of the fiough of the fmaH-pox puftule, fee Dr. Adams’s Morbid 
Poifons. Appendix, 
t Bonn. Camper. 
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the body ; it is alfo an organized furface, as important 
in its fundion, and the healthy action of the fyftera de¬ 
pending upon it nearly as clofely as on the adtion of the 
lungs and furface of the inteftines. 

The Ikin is denfe on the outer furface, while the in¬ 
ternal layers are loofe, and gradually degenerate into 
the cellular fubffance. Our ibldiers and failors have a 
a way of marking their fkins with gunpowder or wnth 
vermilion, which is indelible. They prick the fldn 
and infert the colouring matter into it, where it remains 
without producing inflammation, and unabforbed. But 
this is no proof of the unchangeable nature of -the flcin 
as regards its colour, or whatever elfe may diftinguifli 
the nations and tribes of man ' 

We have to attend to the pores and vili of the ikin ; 
on narrowly obferving the furface of the flcin, we find 
it irregularly porous. Thefe are the dudls of febaceous 
glands, which are lodged in the flcin. They tranfmit 
the hairs alfo, and are theperfpiring and^ probably, the 
abforbing pores; or, at leaft, within thefe larger pores 
the abforbing and tranfpiring velTels terminate. Thefe 
pores are moft remarkable about the nofe, mouth, 
palms of the hands, and foies of the feet. Into 
thefe pores of the true flcin, as we have mentioned, 
little flieaths of the cuticle enter, and through thefe 
fheaths the perfpiring matter muft confequently efcape : 
but perfpiration is the adtion of living parts j in death, 
the adtion, of the perfpiring veflels ceaflng, the pores 
of the cuticle are no longer pervious to the fluids, 
and there is no perfpiration or exudation through 
them. 

* I allude to the ingenious effay of the Rev. S. S. Smith of the 
American Philofoph. Society, on the caufes of the variety in the 
human complexion and colour. 
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OF THE ORGAN OF TOUCH *. 

TKe vlli of the fkin project above its furface, like the 
pile of velvet. They vary much in. fize, and are in 
fome places very much prolonged. They condud the 
fenfible extremities of the cutaneous nerves to form the 
organ of the fenfe of touching f; and, probably like 
the papillae of the tongue, they fuffer ah erection and 
excitement preparatory to the reception of the im- 
preffion. I am inclined to believe that they faffer this 
occafional preparation like the papillae of tafte, from their 
refembling them in ftrufture. I fee that thefe fentient 
filaments are very vafcular at their extremities. When 
the hand is minutely injefted, and there feems a general 
hlufli of rednefs over it; ^vhen the cuticle is taken off 
and we examine the vili with a powerful magnifying 
glafs, their extremities are feen bulbous and red. We 
know that even in nerves there is no fenfibility without 
blood be fupplied, and I look upon this high degree of vaf? 
cularity as a provifion.for great fenfibility. 

Another’circumftance is worthy of obfervation: in the 
interftices of the ridges of. the cuticle there is a foft 
matter in which thefe vili lie feciire, yet ready to receive 
the impreflioa made on the infenfible cuticle. 

Of the nature of the fenfation conveyed by the nerves 
of the fenfe of touch we are as ignorant as of that con¬ 
veyed by the other nerves. We are accuftomed to con- 
lider this as an inferior fenfe for no better reafon than 
that it is more common to the furface of the body, 
whereas it is themoft important, and that which minifterto 
the other fenfes and to our neceffitiesmofi: of all:—^it is the 
fenfe neceffary to the exiftence of every living creature. 

In .concluding this account of the anatomy of the 
Ikin it may be expected that I fay fomething of its func¬ 
tion. What I have to flate on this head mull be very 

* Albinus Differtatio de Sede et Cauf. Color, ^thiop. Malpighi, 
et Exerck. de TaSt. Organ. 

t Vide de Papillis Cutis, Ac. Annot. lib.vi. c x. andRiiyfch, 

ftiort. 
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{hort. The perfpired matter from the Ikin confifts of 
water and carbon; an acid has alfo been difcovered, inde¬ 
pendent of the carbonic acid, which is probably formed 
by the union of carbon with the oxygen of the atmo- 
fphere. But independent of chemical tells, we mull con- 
elude ^hat as perfpiration has talle and fmell there mull 
be fome matter yet undifeovered which is inceffantly 
excreted from the furface *. It w'ould be w^ell'perhaps to 
dillinguilh, if it be poffible, the function of the Ikin as 
a furface in connedion with the general ceconomy, from 
the difeharge of glands for a different purpofe feated 
in the Ikin. It is from the glands I imagine that an oily 
matter is difeharged upon the furface *, 

Whatever other purpofe the fundion of the fkin may 
ferve this very evident one is ferved by fweat, viz. accord¬ 
ing to the adivity of the circulation is the heat of the 
body, and according to the adivity of the circulation is 
the perfpiration in health. By this perfpiration, and the 
change of the perfpired fluid unto vapour, the heat of 
the body is carried offiL In a cold atmofphere, perfpira¬ 
tion ceafing, the vital heat is retained; in a warm atmo¬ 
fphere, the perfpiring adion being excited, the heat of 
the body is prevented or carried off. 

The mind is kept fufpended betwixt what we owe 
to the moll refpedable authority f, and the difficulty we 
have in believing how it can happen, that men can exill 
in a temperature exceeding that of boiling water. 

The authorities are contradidory in regard to the 
abforption by the furface, unaided by fridion, abrafion or 
ulceration |. 

The more important fpndion of the furface is to be 
contemplated in its effed on the general adivity of t^e 
vafcular fyftem, and in the vicareous adion which takes 
place betwixt it, the ftbmach andintellines, and the kidney 
and lungs. The fimilarity of fundion performed in the 
lungs and by tl^e Ikin would lead us to attend to the 

* Cruickfhanks pn Infenfible Perfpiration. 

+ Tillet arid Fordyce. Philof. Tranf. i775* 
f Rollo on Diabetes, Dr. Currie, Abbe Fontana, Dr. Watfon, 
P 2 injury 
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injury of the former by the impreffion of cold on the 
furface and the checked perfpiration. The fad that 
perfpiration is altered in degree by the progrefs of 
digeftion, would lead us to attend tp the many occafions 
in which we fee the difprders of the vifcera affeding 
changes on the Ikin; the imperfedion of the fyindioa 
of perfpiration, when digeftion and the fundion of the 
vifcera are deranged, would lead us not only to mark 
the fymptoms of internal difeafe on the Ikin but to fake the 
means of exciting the latter as a remedy for the former. 
In the fame manner will the fecretion of the kidney be. 
influenced by the ftate of the fkin and of perfpiration v 
need I add that the health and ftrength of the circu- 
lation, and of courfe the health of all the fundions, is 
influenced by the excitement of the fkin. Someprac- 
titioners take the ftomach, and others the bowels, and 
others the liver, on which they harp continually \ let any 
one take the fkin as his objed of care, and his practice 
will have equal fuceefs, his cafes and fads become foon. 
as numerous, while his connedion with general fcience 
will be more intimate; and if he introduce his fyftem 
by {hewing that health is enjoyed when the various func¬ 
tions, which together form the animal (economy, are 
perfed, and that one fundion cannot be in health with¬ 
out the whole be.alfo, he will in my opinion have better 
claims to publick favour than any who have yet flouriihed 
in it by promulgating dodrines'in regard to the funclipn^ 
and difeafes of individual parts. 
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PLATE V* 


Fig. I, t,; 

^KE eye with the cornea cut away, and the fclerotic 
coat diffected back *. - 

a* The optic nerve. 

b. The SCLEROTIC coat differed back, fo as to fhew 
the veffeis and nerves of the choroid coat, 
cc. The CILIARY NERVES feen piercing the fclerotic 
coat, and paffing forward to be diftributed to 
the iris. 

d. A fmall nerve paffing from the fame fource to the 
fame deftination, but appearing to give off no 
branches. 

ee. Two of the ven^ vorticose, “ ' 

f. A point of the fclerotic coat through which the 

trunk of one of the veins had paffed., 

g. A. leffer venous trunk. 

h. The orbiculus ciliaris of Zinn 5 the ciliary liga¬ 

ments of others. 

-€)■ 

l the 


» See Zinn, Tab. w. 

P 3 


di4 explanation of the plaTes* 

i. The IRIS. 

k. The ftraight fibres of the iris. 

l . A circle of fibres or veflels which divide the iris into 

the larger circle k, and the leffer circle m. 

m. This points to the leifer circle of the iris. 

n. The fibres of the leffer circle. 

o. The pupil. 

Fig. 2. . 

A difledion of the coats of the eye, as they appeared 
when hung in fpirits. 

A. The OPTIC NERVE. 

B. The SCLEROTIC COAT folded back. 

c. The CHOROID COAT hanging by its attachment to the 
fclerotic coat. 

D. The veffels of the retina feen as they appeared fuf- 
pended in the fluid; the medullary part of this 
coat being walked away. 


Explanation of Plate VI. 

Fig. I. 

The LENS covered with its capfule, and minutely in« 
jeded in the foetus calf. 

A. The arteria centralis retina. 

B. The fringe remaining with the margin of the lens 

from the attachment of the velTeis of the ciliary 
body. 

FlO. 2. 

This figure Ihews the attachment of the capfule ofths 
kns to the merabrana pupiUaris, in the foetus calf. 

, A. The 
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The capfule of the lens very minutely injedled; 
the lens has been allowed to efcape, and the mem¬ 
brane hangs by its attachment to the membrana 
pupillaris. 

B. That part of the capfule which covers the fore part ' 
of the lens ; in which, not a veffel is to be feen. 
c. The MEMBRANA PUPiLARis, Very minutely injeded. 

D. The IRIS, to the circle of which, the membrana 

pupillaris is feen to be attached, and confequently, 
to clofe the pupil. 

E. The CILIARY PROCESSES. 

Fig. 3. 

The CILIARY PROCESSES, the iris, and membrana 
Pupillaris, as they appear in the human foetus of the 
feventh month. 

Fig. 4, 

The appearance of a veffel which took its courfe 
acrofs the pupil in the full-grown foetus, indicating, that 
the membrana pupillaris was ftill prefent, although it had 
become pellucid. 

Fig. 5. 

A fe&ion of the optic nerve, to fliow its great degree 
of vafcularity. 

a. The body of the nerve quite red with injedion. - 
B. The coat of the nerve. 



Explanation of Plate VII. 

Fig. I. 

The reprefentation. of an eye with a catarad, dif- 
feded. 

P 4 A. The 



2i6 explanation of the plates.’ 

A. The CORNEA cut from the fclerotic coat, and hang; 

ing by a fhred. 

B. The SCLEROTIC COAT, 
c. The IRIS. 

D. The OPAQUE LENS or CATARACT j it IS fcen to hare 
formed an adhefion with the iris. 

Fig. 2. 

This figure reprefents the effech of couching a foft 
catarad. The needle, inftead of depreffing the catarad, 
cut it into three pieces. 

AA. The cut edge of the sclerotic coat. 

B. The CHOROID coat, and ciliary PROCESSES, 
c. The catarafl: adhering to the ciliary procefles in three 
diflinQ: pieces. 

Fig. 5. 

This figure reprefents the place into which the coaching 
needle muft be introduced. 

A. The PUPIL feen through the tranfparent cornea. 

B. Thp IRIS. 

c. The NEEDLE, with the handle elevated,fo as to deprefs 
the point. 

D. The lens and point of the needle In outline ; this re- 
prefents the pofition of the lens when depreffed; 
to complete the operation, it muft be carried a little 
back before withdrawing the needle. 

Fig. 4 . 

A fcheme, fhewing the bad effect of introducing the 
needle near the margin of the cornea. 

A. The VITREOUS HUMOR. 
s. The LENS. 

cc. The CILIARY BODY 5 OH the lower part, torn by 
the needle. 


6 


DD. The 
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DD. The IRIS. 

£. The anterior chamber of the aqueous humor. 

Fig. 5, 

Shows the fituation of the catarad when deprefled. 

A. The ANTERIOR CHAMBER of the aqueous humor, 

B. The POSTERIOR CHAMBER of the aqueous humor. \ 
€. The iris. 

n. The vitreous humor occupying the feat of ths 
lens. 

E. The deprefled lens or catarad. 


Explanation of Plate Vlli. 

Showing fome varieties in the ilru^lure of the ear is 
the lower animals. 

Fig. I. 

The ear of the lobfter. 

A. The membrane which covers the projecting month 

of the fliell contaning the organ of hearing. 

B. A tranfparent pulp or veficle, upon the bottom of 

which the web of the nerve is expanded, 
c. The infide of the fhell containing the organ, 
which is, of courfe, reprefented broken open. 

Fig. 2. 

This reprefents a little, bone which is fufpended ia 
contact with the pulp of'the nerve, and which is feen 
but imperfediy in the firfl: figure. 

A. The bone. 

B. An elafiic membranous, or rather, cartilaginous 

fubftance, by which the bone is fufpended. 

Fig, 
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Fig. 3. 

The head of a haddock, with the bones broken up, 
to ftiew the brain atnd femicircular canals, 

A. The BRAIN. 

E. The SEMICIRCtfL,AR CANALS. 

Fig. 4. 

The organ of hearing taken out and dlfplayed. 

A. The SAccuLUs vestibuli. 

B. The boney concretion which lies within, aaj 

which, by its vibration, encreafes the impulfe. 
c. The AUDITORY NERVE palling to be diftributed 
on the facculuts veftibuli, and the extremities of 
the femicircular canals. 

JD D D, The three semicircular canals. 

E. One of the extremities of the femicircular canals 
in which the blr-anch of the nerve is feeii to be 
expanded. 

w» A lelTer divilion of the auditory nerve. 

Fig. 5. 

The head of a frog with the Ikin taken off; and vre 
now fee the cavity of the tympanum in this animal, 
over which the common integuments of the head fpread 
tenfe, fo as to anfwer the purpofe of the membrana 
tympani, 

A, The point of a little elaftic bone which is attached 
behind the tenfe integuments, and receives their 
-vibration. Its further connexions are feen ia 
the next figure. , 

Fig. 6 e 

A magnified view of the internal ftruXure of the 
frog’s ear. 

A. The firft bone, which is attached to the Ikin 

The fecond bone,' which has its inner extremity 

enlarged 
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enlarged fo as to fill up the foramen ovale, which, 
leads into the inner cavity of the ear, 
c. The great inner cavity of the ear of this animal, 
anfwering to the veftibule of the more perfe^ 
ftrudure. 

D. A chalky concretion which lies within this cavity. 
Pig. 7. 

The head of a ferpent. 

bone connected with the lower jaw, 
bone which paffes from the integuments ■ fbe- 
hind the large bone, a) to the opening into the 
cavity of the ear, and which, of courfe, receives 
and conveys the vibration of found into the 
cavity which contains the expanded nerve. 

Fig. 8, ' 

The HEAD of the land tortoise. 

A. A large fcale which ferves the ufe of the mem- 

brana tympani. 

B. A fingle bone which is feen to pafs through the 

cavity of the tympanum; it is attached by an 
elaftic brufh of fibres to the fcale a, and is en¬ 
larged to a head upon its inner extremity* This, 
filling up the foramen of the inner (dvity, con¬ 
veys the vibration. ' 



Explanation of Plate X. 


In this plate, the anatomy of the^ones of the hu- 
nun ear is explained. 

Fig. I. 

We have here the bones whichorm the chain be¬ 
twixt- 
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twixt the membrane of the tympanum and the mem. 
brane of the foramen ovale. 

A. The MALLEUS. 

B. The INCUS, 
c. The STAPES. 

D. The os oRBicuLARE, which forms the articulation 
betwixt the incus and ftapes. 

Fig. 2. 

in this figure, we have a view of the infide of the 
temporal bone, , the petrous portion being broken 
away ; we fee the cavity of the tympanum, the mem. 
brane of the tympanum, and the chain of bones. 

A. The groove for the lodgment of the lateral fmus. 

B. The hole in the fphenoid bone for the paflage of 

the artery of the dura mater, 
c. The petrous portion of the temporal bone. 

D. The irregular cavity of the tympanum laid 

open by the breaking off of the petrous part of 
the temporal bone. 

E. The membrane of. the Tympanum cldfing the 

bottom of the meatus auditorius externus. 

F. The MALLEUS, the long handle of which is feen to 

be T,ttached to the membrane of the tympa* 

- num i, 

G. The inC'ts, united to the 'great head... of the 

malleus F. . 

H. The STAPES, which is feen to be articulated with 

the long extremity of the incus through the in. 
terventioa of the os orbiculare. 

Fig. 3. 

Shows the dvifion of the temporal bone into the 
fquamous and porous portions. 

Fig. 4. 

A. The SQUAMOUS'ART of the temporal bone. 

3. The 
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s. Tie CIRCULAR RING, whiqti forms the meatus 
, auditoris extemus in the child. 

C. The ZIGOMATIC PROCESS. 

p. Cells, which afterwards enlarged into thofe of the 
maltoid prqcefs. 

Fig. 5. 

Thq petrous portion of the bone, with a view of 
the tympanum. 

A. The CAVITY of the TYMPANUM, 
s. Mastoid CELLS. 

p. The FORAMEN OVALE, into which the ftapes (fee 
fig. I. c. and fig. e. h.) is lodged. 

E. The more irregular opening of the foramen 

ROTUNPUM. 

Fig. 5 . 

Reprefents the labyrinth of the human ear, with the 
folid bone whicft furrounds it cut away. 

A. The foramen ovale. 

B. The three semicircular canals, 
p. The cochlea. 

The tube which conduds the portio dura of the 
feventft pair through the temporal bone. 

Fig, 7. 

-Explains the manner in which the lamina fpiralis 
divides the cochlea into two fcalte, and the opening 
of the one fcala into the common cavity of the vefti- 
bule, and the termination of the other in the Toiamen 
rotundum. 

A, The bone broken, fo as to Ihow the cavity of the 

tympanum. 

B. The FORAMEN ovale, 

e. Cellular firuclure of the bone. 

p. ThejORAMEN ROTUNDUM. 


E. One 
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E. One of the scal.® of the cochlea, which is feeu 
to terminate in the foramen rotundum. 

P. The other fcala, which is feen to communicate 
with the yeftibule. 


Explanation of Plate X, 

Thefe two figures are taken from the beautiful 
plates of the Profeflbr Scarpa, and illuftrate the foft parts 
contained within the offeous labyrinth, and thediflri- 
bution of the nerves. 

Fig. I. 

There is feen the membranous femicirculaK canals, 
their common belly, and the diltribution of the acauftic 
or auditory nerve. 

a. The ampulla of the fuperior membranous femi- 

circular canal. 

b. The sup-ERioR membranous semicircular 

canal. 

q. The ampulla of the external membranous 
canal. 

d. The other extremity of the external canal. 

€. The ampulla of the pofterior membranous femi- 
circular canal. 

f. The POSTERIOR SEMICIRCULAR CANAL. 

g. The common canal of the fuperior and pofterior 

canal. 

h h. The fac common to the membranous femicircu- 
lar canals, viz. the alveus communis. 
i. The body or trunk of the acustic nerve. 

k. The larger branch of the nerve. 

l . A filament of the nerve to the facculus veftibuli. 

g in. The 
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sn. The lefler branch of the acuftic nerve, 
n. A filament of the cochlea. 

o o. Filaments of the larger branch of the acuftic 
nerve to the ampullae of the fuperior and exterior 
femicircular canals. 

р. The expanfion of the nerve on the commoa 

alveus. 

qq. Nervus communicans faciei or portio 

DURA. 

r. The beginning of the fpiral lamina of the cochlea. 

s. ^he offeous canal of the nerve, which forms part 

of the foramen auditorius internus. - 
.t. The COCHLEA. 

Fig. 2. 

The diflribution of the nerve in the cochlea feen by 
a fedion of the internal auditory canal an'd cochlea. 

a. The superior osseous semicircular canal. 

b. The pollerior olfeous femicircular canal. 

с. The external offeous femicircular canal. 

d. The bottom of the great foramen auditorius 

INTERNUS. 

e. The trunk of the great acuftic nerve. 

f. The ANTERIOR fasciculus of the acuftic nerve. 

g. A plexiform twilling in the anterior fafciculus of 

the nerve. 

h. A gangiiforni fwelling of the nerve. 

i. The greater branch of the anterior fafciculus. 

k. The leffer branch. 

l. A filament of. the anterior fafciculus to the hemi-? 

fpherical veficle of the veftibule. 

m. A branch to the beginning of the lamina fpiralis. 
p. The POSTERIOR fasciculus of the acuftic nerve. 

p. The filaments about to enter the tradus fpiralis 
foraminulofus. 


p. Thefe 
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p. Thefe nerves feen upon the modiolus. 

q q. The filaments of the nerve paffing forward be* 
twixt the two planes of the lamina fpiralis. 

rr. Their termination on the fofKJsart of the lamina 
fpiralis. 

s. The nerves expanded on the fecond gyrus of the 
modiolus. 

11. u u. Their further diftribution on the lamina 
fpiralis. 

V V. The INFUNDIBULUM. 

X y. The lafl turn and termination of the laimna fpi«! 
rails in the infundibulum. 
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INTRODUCTION. 

%TEW OF THE SYSTEM OF THE VISCERA, AND OF THE 
STRUCTURE OF GLANDS. 

I N this laft divifion of the work we have to comprehend 
the anatomy and fundtions of the feveral vifcera of the 
abdomen and pelvis: we muft confider them not only as 
individual parts, but as connedled together and as forming 
with the lymphatic and circulating fyftems of veffels a 
great part of that chain of mutual dependence and rela¬ 
tion which conftitutes the animal cecononiy a whole. It 
becomes neceflary therefore, to take here, a general and 
curfory view of the oeconomy of the inteftinal canal 
and abforbing fyftem, including at the fame time fome- 
thingof the hiftory of opinions regarding fecretion and 
the ftruci:ure of glands. It will be underftood, that 
thefe introductory obfervations are meant only to com¬ 
bine the feveral parts, and to prevent that manner of 
defcription, which is neceflary to accuracy and minute- 
Defs, from leading us to confider the feveral parts as 
diftinct and infulated. 

An animal body is never for a moment ftationary ; 
the remotefl: part is in adion, and is fuSering a perpetual 
change. From the firft moment of our exiftence we 
have commenced a revolution: we, by flow degrees, 
9 2 advance 
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advance in a^llvlty and ftrength, and ripen to maturity • 
but by as flow and as fure gradations we decline to 
feeblenefs and infirmities: and the more rapidly that 
animals advance in the firfl: ftage of their progrefe, fo 
is their decline proportionedo 

But it is not in obferving the changes of the animal 
body from youth to age that the operations of the ceco- 
jiomy appear the moft interefting. It is when we find 
the living body to confift of parts performing a variety 
of fundions, and thefe connected and mutually de^ 
pendent; when we fee the circulating fluid throwing 
out fluid and folid fecretions to build up and fupport the 
body, which is in inceffant and daily decay. Again, our 
admiratiorr is Itrongly excited when we obferve the fyf- 
tern to confift of fluids and folids, and the exiftence of 
the animal to depend upon the balance of their power; 
the fluids feparating and combining in new affinitiesj and 
forming the various fecretions j and the folids having ac¬ 
tion, and that aftion controlling the affinities and new 
combinations of the. circulating fluids. We find that life 
fubfifts by the due adlion of folids and fluids; or that an 
incomprehenfible influence in a living body is exerted 
on the latter, and that the ohemift can never fo combine 
the fluids out of the body as to imitate the changes pro. 
duced in a living fyftem of fluids and veffels. Forgetting 
that animation is the eflential charadfer of living bodies, 
phyfiologifts have too much endeavoured in every age 
to explain the phenomena of animated nature by illuf- 
trations drawn from mechanics, hydraulics, or chemiftry. 

In a body in wfiich there is life, there is a perpetual 
wafte ; firft by fecretions, \yhich for particular pufpofes 
are throy/n into the cavities, and afterwards carried out 
of the body entirely, by the excretions of the kidney, 
the perfpiration by the furfa'ce, the exhalation by the 
lungs, the fecretions of the internal cavities as of thein- 
teftines. But more than this, there is a decompofition 
of the folids of the body which are carried into the cir¬ 
culating fluids, and finally difmiffed from the fyftem. 
Lafily, we cannot but obferve, that eVen the powers of 
mufcular motion, nay, the powers of the mind and of 
the fenfes, are exhaufted by exercife, and renovated 
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trough the influence of the circulation. The conti¬ 
nued adion of a mufcle is followed by feeblenefs, and the 
continued impreflion of the rays of light exhaufts the re¬ 
tina, fo that the objed; becomes firft faint and thenvaniflies. 

Since there is wafte of the folids and fluids, and ex- 
hauftion of the,energies of the fyftem, fo alfo rnuil there 
be a fource of fupply, and means of renewing its ac¬ 
tivity. Accordingly, animals have appetites requiring 
the fupply of food and the call of hunger and third, which 
fland in relation to the neceflities of the body. When food 
is received into the firfl: paflages, there is thrown oat 
from the ftomach a fluid which diflblves it, changes its 
properties, and is itfelf eflentially altered^ The work of 
aflimilation is thus begun. As this converted fluid takes 
its courfe through the inteftines, it is more and more 
changed ; more aflimilated to the nature of the peculiar 
fluids of the animal; and having ftill additional fecretions 
united to it, particularly the bile, it is by thefe means 
feparated from the grofler parts of the aliment. This 
fluid, which is now called chyle, is abforbed by a parti¬ 
cular and appropriate fyftem ofveflels, which, from their 
conveying this white and milky-like fluid, are called the 
ladeals. The lafteal veflels carry the chyle to the tho¬ 
racic duft, the trunk of the abforbing fyftem ; but not 
direftly; for the chyle is depofited in the mefenteric 
glands, from which it is again abforbed and carried for¬ 
ward. Or if we fuppofe thefe glands to be merely con¬ 
voluted veflels, its flow is at leaft delayed, fo that it is not 
at once thrown into the mafs of circulating fluids. 

We find then that the ftomach performs digeftion, and 
the fpleen, we will venture to affirm, is fubfervient to 
it. The fecretion of the liver we find to prepare the 
chyle for abforption, while at the fame time it is the pe¬ 
culiar ftimulus to the inteftines. The pancreas pours out 
a fluid which tempers the acrid bile. The fuperior part 
of the inteftinal canal abforbs the nutritious fluid or 
chyle, while the grofs remains of the food move on to 
be depofited in the great inteftines. The great inteftines 
are not only receptacles, but form at the fame time an 
extenfive fecreting furface ufeful in the cecouainy, by 
throtting off the wafte of the fyftem. 
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The la5;eal veffels, which take up the chyle, are but 
branches of the fyftem of abforbents — which is a fyftem 
confiding of two great divifions, the lafl:eals and lymphatics: 
the fird receiving the nutritious fluids from the inteftinal 
canal, and the latter being abforbents, taking up the fluids 
which have been thrown out upon the cavities and fur- 
faces of the body; and we prefume upon their abforbing 
the folid parts of the body alfo. Thus the new fluids, 
rich in fupplies, are mingled with thofe which are fraught 
with the wade and deeompofition of the fydem. The 
thoracic duQ;, the trunk of this fydem, conveys thefe 
fluids thus mingled together into the right fide of the 
heart, where they are received into the vortex of the 
circulating red blood. Thefe fluids, now agitated and 
wrought up, with the blood in the cavities of the heart, are 
fent through the circulation of the lungs, and fubmitted 
to the influence of their action and the expofure to the 
atmofpheric air. 

When chyle is formed in the domach and inteftines, 
it is obferved to confid of, albumen, ferum, globules, 
and falts : but the change which it may undergo by its 
reception into the ladteals, its being depofited in their 
glands, its mingMng with the lyrnph, its agitation in the 
heart, have not been obferved, though it is natural to fup* 
pofe that by-degrees it affimilates in its nature to that 
of the circulating blood, and does at lad become per¬ 
fectly fimilar by the operation of the lungs. 

By the expofure of the circulating fluids to the atmo- 
fphere in the lungs, the carbon of.the blood is thrown 
off, and the blood, refuming its purity, is again fuited 
to circulate in the body. 

.That the blood of an animal has properties which dif- 
tinguifli it from mere matter we readily allow; but I 0 
fay that it poffeffes life is to ufe a term in which few will 
acquiefce. It poffeffes properties while circulating in the 
veife-ls didinCt from thole which it Ihews out of the body j 
and thefe do not depend on the agitation and inceflfant 
motion, i^r on the degree of heat, lior on any fimilar 
circumdance, but apparently on fome fecret influence 
which the veffels exert over k. The analyfis of the 
blood by the chemids holds out to us little hope of ad- 
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Vancmg m the knowledge of the cEConomy of a living 
animal. 'Chemiftry, when applied to the analyfis of ani^ 
mal matter, leaves its devotees in a perplexity of know¬ 
ledge and difcoveries which have lio end, and which, 
point to no cohclufion. 

There are produced frbni the blood a variety of Suids 
by organs which are called glands, and the formation or 
reparation of thefe Saids is fecretion. But the folid parts , 
of the body ought to be confidered as fecretions equally 
w'ith the matter which flows frotti the du£i;s of glands® 
For there is formed and depoSted from the blood, during 
the round of its circulation, bone to fupport the incum¬ 
bent weight of the body; miifcular fibre, to give it mo^^ 
tion 5 as well as all the other variety of folids and fluids* 
The only difference betwixt thefe folid depofitions from 
the blood and the glandular fecretions is, that the former 
are ftill within the influence of the vafcular fyftem, and 
that they are decompofed and re-abforbed,conveyed agaia 
into the mafs of circulating fluids before they Can be 
finally expelled from the body. 

The chemifts have obferved the divifion of animal 
bodies into folids and fluids, but the fubdivifions of thefe 
are very inaccurate. The fluids they have diffinguifhed 
into three claffes; iff, Recreraentitious humors, which, 
go to nourifli and fupport the body i sdly, The excre- 
mentitious fluids, which are carried out of the body by 
certain emun6:uaries; and the 3d are of a compound 
nature, being pai'tly recreraentitious and partly excre- 
mentitious* We muff obferve, however, that the fluids 
enumerated under thefe heads fhew it to be a very in- 
correQ: arrangement* The jirji divifion comprehends 
the fat, the marrow, the matter of internal perfpiration, 
and the offeous juice. The fecond comprehends the fluids 
of infenfible tranfpiration, the fweat, mucus, cerumen, 
urine, fssces. .And laji divifion comprehends the 
faliva, the tears, the bile, the pancreatic juice, the gaftric 
and the inteftinai juice, the milk, and the feniinal fluid. 
To attend to their arrangements of the folid parts of 
animals would be equally remote from ferving any ufeful 
end; for they have thrown together parts fo difcordant 
in funftion and fo unlike in flruiture that they can be of 
Q 4 
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ho ufe in a general view of the oeconomy, and cannot in 
chemical analyfis (hew a uniform refult *. 

Perhaps air the corrednefs to which we can at prefent . 
pretend is fome fuch divifion as this. Befides forming 
the folid mafs of the animal body, thefe fecretions are 
drawn from the blood: fluids which are fubfervient to 
the affirailating of new matter to the fyftem ; fluids which 
are ufeful in preferving the mobility of parts; and, laftly, 
the fecretions which convey away the wade and debris 
of the body, which is fucceffively replaced by the appo* 
fition of new matter. 

From this fhort view of the fyflem we underftand how 
inceflantly the powers are fpent in aftion, and the fluids 
exhaufted by depofition and fecretion, and howeflential 
to life the fon6:ions of thofe parts are which zdc upon 
and affimilate the food. It is the confideration of thefe 
parts which forms the fubjed of the firfl fedion of what 
remains of the prefent volume.^ As in the confideration 
of thefe fundions the ftrudure of the glandular organs 
becomes a chief fubjed of inquiry, it will be natural at 
prefent to confider in a general way the opinions which 
have been entertained regarding their ftrudure. 

The peculiar nature of that organization by which the 
feveral fecretions are formed, has hitherto eluded abfolute 
proof by experiment or difledion. It is imagined that 
there are fome organs which do little more than feparate 
the parts of the blood like to the exudation by exhaling 
arteries. But neither in the exhalenf arteries nor in the 
Ampler organs can I imagine a Ample {training of the 
blood, but rather that the fame principle influences all, 
and that the feveral varieties of fecretion depend upon a 
modiflcation of the adion. It would appear that the 
fluids in circulation and the xeffels containing them muft 
reciprocally affed each other: we know that a change 
on the ftate of the circulating fluids will alter the nature 
of the glandular adion, and an excitement of the gland 
will ftill more powerfully change the nature of the fe¬ 
cretion; the adive power of the folids appearing to 
be an agent which controls and direds the chemicd af* 

• See Fourcroy’s Analyfis of Animal Subfiances. 
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finities. The term gland is applied to certain folid and 
firm bodies, with regular and finooth furfaces, which 
are in gr^t number over the whole body. The func¬ 
tions of many of thefe bodies are known.- They are 
found to have dudls which convey from them a fecreted. 
fluid ; but ia many of them we difcover no duct, and 
can but obfcurely guefs at their ufe. 

We are ftruck wdth the variety of form in the fecret- 
ing organs. We fee a iimple furface pouring out its^ 
fluids; or a fimple canal into which the arteries throw out 
the fecretion. We find again the fecretisg veffeis'and- - 
their duQs convoluted and raafled together, forming 
foch glandular bodies as I have juft; mentioned; of w'hicli 
kind are the folid abdominal vifcera. It is curious to 
obferve that in the glandular vifcera there are greater 
varieties in form than in any of the other parts of the 
body: in the brain and fenfes the fimilarity of the organ 
of one fide to the other is corredb ; there the organ of one 
man has a ftriO: refemblance to that of another ; but the 
glands vary greatly. Thus the kidney is large or fmail, or 
Angle or double, or having three arteries or one; and Hill 
it performs its fundion. and fecretes in the fame quantity, 

When we diffefl: the glands we do not find them, to 
have a fimilarity in ftrudure. Thus the fubftance of the 
liver, the kidney, the tefticie, &c. are quite unlike, and 
as their fecretions are different fo are their fympathies : 
the effed of difeafe upon them, and the confequences of 
medicine operating through the general circulation 'will 
be to attach to one individually, leaving the others in. 
their accuftomed adtion. Glands are different not only 
in their outward form, their general appearance when 
cut into, and the manner of the connection of their parts, 
but alfo in a remarkable manner in the length, fize, and 
form of their veffels and ducts. 

In conlidering the opinions of phyfiologifts or anato- 
mifts regarding glandular fecretion, and the ftrufture of 
glands, we find in the firfl; inftance that the old phyfi- 
cians contented therafeives with faying that the glands or 
vifcera poffeffed a peculiar power to feledt and feparate 
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the fluids from the blood. The next clafs had recourfe 
to hypothefis: they fpoke of the reparation of certain 
parts by means of fermentation *, or by a kind of filter, 
ing through the pores or vefiels of glands; that thefe 
pores allowed only particles of a particular fize or figure 
ta pafs them f. It was oppofed to this hypothefis, that 
the thinner fluids muft have run through the organs 
deftined for the grofler fecretions. But when a theory fueli 
as this is received, no argument nor proof feems neceffary 
to overthrow it. Refting upon authority alone, it flood 
until it was overturned by the fafhion of new dodriaes: 
one equally puerile was raifed upon its overthrow. 

We obferve, fays the founder of this theory that 
■wet or oiled paper will only tranfmit fluid of that kind. 
■with which it is previoufly imbued, it will not tranfmit 
the oil when wetted, nor will the water make any itn« 
preffion on the paper v/hen previoufly oiled. Upon 
thefe fads are to be raifed a theory of fecretioul Be. 
twixt the fecreting vefTels and the duds, in the peculiar 
tiflue of which glandular, ftrudure confifts, there is 
interpofed a fluid of that particular kind which is required 
to be fecreted, and when the blood is driven againft this 
tiflue fo imbued, no fluid but of a nature refembling that 
already depofited can be tranfmitted. By this hypothe* 
fis they explained fecretion, making it to depend on the 
attradion and repulfion of the particles of the blood by 
fluids previoufly fecreted. We may furely leave this 
clafs of phyfiologitls accounting for the original depofi- 
tation of the fluids in the glands without a wifh'to fearch 
with them into the my fiery of glandular fecretion. Com¬ 
mentators on this theory, by taking into the fyflem the 
adion of the nerves, indicated that they did not altoge¬ 
ther forget that the body was alive §. 

Another fet of phyfiologifls attributed the whole effeS 
of fecretion to the velocity of the blood in the glands or 
fecreting veflels j|; others, to the length and curves of 

. * Van Helmont. Vieaflecs, &c. 
f Charleton, Defcartes, BorelH, Verheyn, &c. &c. 
i Wr.ilovv. Helvettus. 

4 Conor, Tentamen epiftolare de Secretipne. 
li Bocrhaave, Pitcarne, &c. , 
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the veffels, and their aftlon upon the fluids. Agaiuj 
others have been fatisfied with the round affertion that 
the vital adlion was the eflential caufe of fecretion. This, 
it ought to be underflood, muftbe univerfally acquiefced 
in, while yet there may remain an inquiry as to the ap¬ 
parent ftrudure of glands. Difappointed in obtaining 
an unexceptionable general theory of fecretion, we are 
only enabled to conclude, that while a power exifls in. an 
animal body, direfting its adlions, perhaps both in the 
folids and fluids, and particularly in the mutual infl^uence 
which they exert, the form, length, and adivity of the 
veflels and duds give occafion to the greater or leis de¬ 
gree of intricacy in the operation of the principles upon 
which the fecretion depends. 

Let us then attend to the obfervations of the ftrid ana- 
tomifls, and to the appearance which the glandulabl 
VISCERA prefent under the knife. 

It is not perfedly clear what the older anatomifls meant 
by the expreflion Parenchyma. It would appear how¬ 
ever to have faved them the trouble of inveftigation, and 
all abflrufe fpeculation. They meant Seih, yet not muf- 
cular fubftance, but fuch as the liver prefents. This 
matter they feem to have conceived to be formed by the' 
blood. Thus Higmore defcribesthe liver ter be formed 
of the hlood of the umbilical vein: the opinion originally 
of Erafiflratus. 

Previous to the dme of Malpighi it is fruitlefs to trace 
the opinions of anatomifts regarding the ftrudure of 
glands. He was the firfl who fought to throw light upon 
this obfeure fubjed by anatomical invefligation, and he 
made a more rapid progrefs than has been done by any 
man fince his day. If we take into confideration the dif¬ 
ficulties he had to'encounter in a new field, and the pre¬ 
judices of the learned with which he had to combat, his 
merits will be found greater than even thofe of Ruyfeh. 
The opinions of Malpighi were received by thofe who, 
forfaking the authorities of names, faw the importance 
of the ftudy of anatomy. Ruyfeh himfelf gave credit to 
the opinions of Malpighi in the early p^rt of his life. 
But Ruyfeh’s more attentive obfervations being contra- 
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diftory to thofe of Malpighi, his maturer judgment fd* 
_|eQ:ed that anatoraift’s proofs, and with a boldnefsin 
which he was never remarkably deficient he invented a 
new theory, or at leafl: alleged new faOis, and fwayed 
men’s opinions with an abfoiute authority^ 

Malpighi was an Italian, and born near to Bologna, 
Whilft yet a young man, being funk under the accumu- 
kition of family diftrefsj abforbed in grief, and loll to the 
eonfideration of his intereft, he received comfort and af- 
fiftance from his mafter, who urged him to embrace the 
medical profeflion. His progrefs was rapid. After 
ftudying at Padua, he was called to fill one of the chairs 
ill Bologna. He was then folicited by Ferdmandll., 
Duke of Tufcany, to be profelfor in the univerfity of 
Pifa. Here he was aifociated with liberal men; arid now 
only in bis fecond profefforfhip did he learn to defpife the 
ichoiaiiic learning of the time, and betook himfeff to 
experiment as the only means by which philofophy could 
be raifed from the oppreffive barbarifm of the fchook 
Malpighi and Borelli were afibciated ; they difl'eded to¬ 
gether ; they fuggefted thoughts to each other; they 
doubted, and canvafled freely each other’s opinions; and 
were to each other an excitement and encouragement to 
perfeverance and induftry. They were fupported by 
government; popular in their teaching j while they col* 
kdled round them the learned men of the time. This 
was the origin of the famous Academy del Cimento. 
Bfalpighi w'as, after this, profeflbr in Melfene, and died 
in the Quirinal palace at Rome of a flroke of the apo¬ 
plexy after having been fome time phyfician to Pope 
Innocent XII. Malpighi had many enemies, and even 
fome of his colleagues were animated againft him with a 
diftionourable jealoufy. Many laughed at his ftudiesand 
occupations, as frivolous and abfurd. Something muft 
be allowed for men who had laboured with diligence to 
becom.e learned; for thefe, his opponents, had paffed 
their lives in the ftudy of the Arabian writers. With 
them ftudies were enforced wTich held fcience in fubjec- 
tion; ftudies which, in place of invigorating, ferved only 

* Much coagulated blood was found in the ventricles of his bram 
by BagUvi. 
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to chill and paralyfe exertion, and retard ingenious invef- 
dgation. Even Borelli, but from other motives, opr 
pofed and cenfured fome of the diflertations of Mal- 
pighi. ^ ^ 

Malpighi has been confidered as the inventor of this 
department of anatomy, which the French, curious in 
diftinftions, have'called the analytic method. He ihewe 4 
the impropriety of the term Parenchyma, as applied to 
the fubftance of glands. He proved that the lungs, for 
example, ^which they alfo called Parenchymatous,) were 
not flelhy, and had no refemblance to the glandular 
yifcera of the abdomen, He taught, that though glands 
are fraooth on their outer furface, they conlift of lobules 
connedted by cellular membrane: and, upon a ftill more 
minute inveftigation, that they conlift of innumerable 
little folicules or facs; that thefe are interpofed betwixt 
the arteries which convey the fluids and the excretory 
duflrs going out from them; that the arteries, or the 
vafa afferentia, after ramifying and encircling thefe 
bodies, pierce them and fecrete the fluids into them. 
On other occalions he defcribes thefe little glandular 
bodies as appended to the ramifications of the arteries, 
like fruit hanging by the branches of a tree. 

Malpighi threw in his liquid injeQiions ; diflTe^ted and 
examined with the microfcope; made careful obfervations 
and experiments On living animals ; and laftly, attended 
in a particular manner to the phenomena of difeafe. By 
flifeafe no doubt parts fwell out and are magnified, and 
become diftind; but it is not a teft of the natural ftruc? 
or implicitly to be trufted to. 
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Fig. T. Boerhaave’s plan of Malpighi’s doftrine. a act 
folliculos glandularum limpliciffimarum denotat. hhh 
firigularia emiffaria cuique utriculo propria atque in 
communem canalem- excretorium d, c, fuos humores 
demittentia qui tandem per hujus aperturatn r, emit, 
tantur. 

Fig. 2. is a fcheme farther to elucidate the opinions of 
Malpighi. A, an artery entering a portion of a vifcus. 
B, the returning veins. C, the branch of communication 
betviuxt the artery and vein which ferves to circulate the 
blood, and convey a part into the veins. D, another 
divifion of the artery, which after various playful mean, 
derings, terminates in the folicule or little glandular bag 
E. F, the ducts which receive the fecreted fluid from 
the folicules. 

Ruyscei ftudied at Leyden under Van Horne, and at 
a very early age attached himfelf to anatomy and botany, 
At this time he brought himfelf into notice by a defence 
of the profeffors againfl; one Bilfius, who, although he 
was learned and acute, had attacked them with.all the 
weapons of a Charlatan. Returning to his native coun. 
try, he was raifed to the profeflfoxfliip of anatomy and 
botany in Amfierdam. It was here that Ruyfch made 
thofe difcoveries in anatomy, and that wonderful and 
fudden progrefs in pra(3:icai anatomy, which not only 
raifed him above his cotemporaries, but has been the ad. 
miration of all fmce his l|me. Though new and various 
methods of preparing the body have been difcovered 
fmce the time of Ruyfch,yet there has been po approach 
to the elegance with which he difplayed the ftruclure of 
minute parts. It has been faid that, while others pre. 
ferved the horrid features of death, Ruyfch preferved 
the human body in the foftnefs and frefhnefs of life, even 
to the expreffion of the features. We muft no doubt 
afcribe feme part of this encomium to the exaggeration 
naturally arifing from the novelty of the thing. But as 
to his fuperiority in the manner of difplaying the minute 
yeflfels of delicate parts, and his methods of preferving , 
the parts in liquors, tranfpare-nt and foft, and fo as to float 
in their natural folds, there can be no doubt. Neither 
13 can 
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i:an the minutenefs and fuccefs of his injedlons be de-? 
jiied: we have too many occafions in which we mud re¬ 
fort to 'the catalogue of Ruyfch s mufeum for the true 
anatomy, to doubt his great fuccefs, .or to queftion the 
truth of thofe encomiums which have been beftowednpoii 
him. 

Kings, princes, ambalTadors, and great generals, but 
more than thefe, all the learned men of the time, crowded 
to the mufeum of Ruyfch. We mud not blame him if, 
whild others were merely fpeculating about the drudure 
of parts, he, furrouaded by fo princely a myfeum, fliould 
fimply have laid open his cabinets, and bid them fatisfy 
themlelves whether or not he was right. Ruyfch’s pre¬ 
parations went to contradid the opinions of Maipighi, 
His injedions, puflied more minutely Ihowed thofe 
round bodies which are to be feen in fome of the glandu¬ 
lar vifcera (and which Malpighi took to be little bags into 
which the fecreted fluid was poured) to be merely con¬ 
voluted arteries- Ruyfch taught, that the minute arte¬ 
ries after making thefe convolutions terminated in the 
beginning of excretory duds; that there was no fub- 
ilance or apparatus interpofed, but that the veflfels and 
duds were continuous. His opinions being formed upon, 
the drength of more minute preparations, and a fuperior 
dexterity of anatomical invedigation, few anatomids chofe 
to be outdone, or to acknowledge that they could not 
what he faw. This I believe to be one reafon of the 
mpid progrefs of Ruyfch’s opinion. 



1 I The fmaller arteries which do not enter, into fo.. 
llcules, but are convoluted. 2, a The appearance of 

bodies 
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bodies or bags> but which are merely owing to the con. 
volutions and tortuous figure of the arteries before they 
terminate in the excretory duds. 3 3 Excretory duds 
or veffels formed by the continued extreme branches of 
the arteries 

The opinions of Malpighi and Ruyfch have held the 
fchools in perpetual controverfy; moft anatoraifts how- 
ever leaning to the authority of Ruyfch. There follows 
thefe a crowd of French academicians, who, with Etoer. 
haave, may be cbnfidered as mere commentators on the 
original authorities of Malpighi and Ruyfch. Some of 
thefe argue for fecretion by continuous veffels, and con¬ 
tend that the arteries terminate in the excretory duds; 
others, that the fecretions are made into folieules; and 
fome, as Boerhaave, infift that both are right in their 
obfervations, and in the proofs which they have adr 
duced, that fecretion is in part performed by conti¬ 
nuous veffels, partly by a more intricate glandular ap? 
paratus. 

lam fure that I wifh to fpeak with high refpedof 
Bichat, yet I cannot help faying that it is edifying in a 
way which he did not intend it to find him thus expref- 
ling himfelf. Authors have occupied themfelves a great 
deal about the intimate ftru^ure of glands. Malpighi 
admits that they are fmall bodies of a peculiar nature, 
and Ruyfch has eftablifhed it that they are entirely vaf* 
culap. Let us negleO; thefe idle queftions, where neither 
the eye nor experiment can be our guide j let qs begin 

* Ruyfch’s doctrine again was thus pppofed ; “ Ruyfchms auget 
arte fua replendi extenfionem vaforum ultra nataralem magnita- 
dinem. Ruyfehius arte fua deftruit glandulas; dein negat. Ruyf* 
chius negat omnes glandulas. Meliks eft tutius omnia base de- 
“ monftrare in cadavere recenti-” Ruyfch Epift, ad Vir. Clar. 
Her. Boerhaave, p 50- - 

It may be further obferved, that it was not in the mere fact of thrie 
being folieules, in which Malpighi and Ruyfch differed | for the lat¬ 
ter conceded that there were hollow membranes, but contended that 
thefe were not glands. Their difference of opinion is expreffed in the 
following words of Ruyfch ; “ Adeoque diferepantia inter magniim 
ilium virum et inter me eft, quod ille putat humores delabi in glan¬ 
dulas di<ftas fimpliciffimas,—ibi foveri, mutari: Ego puto, quod ar- 
teriae ultims fupcos faciant, & faftos ibi deponsnt,” 
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to ftudy anatomy where the ftrudure of organs come 
under the fenfes. The rigorous advance of fcience in 
this age does not yield to thefe frivolous hypothefes j and 
fo forth. He does not then retrace the fteps of the mecha* 
nical philofophy, nor enter into the fcience of hydraulics, 
nor attach himfelf to the newer fchool of chemical phy- 
fiologifts,- but in truth gives origin to a new fchool, de 
rdrtducuifmier. He cooks it; he boils the liver and the 
kidney, he. he drys them, boils them again; obferves 
with all poffible minutenefs and gravity what floats in 
feum, what remains behind, what gets foft, what hardens 
by boiling; he fraells and taftes; or he roafts the glands 
with the fame ceremony, and ftill imagines the while he 
is deeply philofophicah 

Of the fecretions difeharged from the .glands it may 
be fufiicient to fay, that many of them are dellined to 
be ufeful to the further operations of the ceconomy ; 
that they are all liable to be abforbed upon any obftnic- 
tion to their evacuation ; and that as far as experiments on 
brutes go, all the animal fecretions may be even injected 
into the circulating fluids without greatly difordering the 
fyftem *. 

The blood carried into the glands has -nothing pecu¬ 
liar in its appearance and fenfible qualities: the idea once 
entertained, that the blood ifluing from the heart imme¬ 
diately commences a feparation of its parts for the feveral 
fecretions, is quite unfuftained ; and if it deferves a ferious 
refutation, we have it in the varieties to be obferved in the 
diftribution of the arteries to the glands; for a diflerent 
origin of a fecreting artery would in that fuppofition 
change the fecretion f. 

In fome of the glands the arteries and veins have a 
peculiar appearance ; they are convoluted, and reflected 

• Haller, by experiments, proved that feveral kinds of foreign 
maUer may be conveyed Into the circulating blood ; and Bichat has 
made the experiment of Iiijefting all the animal fecretions into'the 
veins of brutes. 

f Bichat has alfo taken the trouble of examining the blood of the 
carotid artery, and of the fpermatic artery, without being able t» 
obferve any difference, 
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fo curioufly, as to have given rife to the idea of their pre. 
paring the blood for the fecretion: thus in the fper. 
matic cord the veffels have been called the vafa prepa- 
rantia. But this convolution of veffels is for another 
purpofe. 

Nothing peculiar has been obferved in the diftribution 
of nerves to the glands. They are comparatively fmall. 
They have been cut, and ftill the fecretion has gone on. 
As however moft of the higher and diftinguiftiing pro¬ 
perties of life refide in the nervous fyftem, fo it is reafon- 
able to fuppofe that not only the various fympathies and 
fenfibilities which the glands poffefs are derived from 
the nerves, but alfo that the feeretions which they fepa- 
rate from the general mafe of blood, is owing to an in¬ 
fluence of life refiding in their nerves. 

This capacity of the life of glands, more than any thing 
in their fituation, form of the gland itfelf, or number of 
its veffels, eftablifhes a certain relation with the parts of 
the blood tranfmitted through it.. This muff be the rea¬ 
fon that bile is not feereted but in the liver j. that urine 
never paffes off by any other gland than the kidney j 
and fo forth. , Moft probably, too, as medicines are dif* 
ferently foluble in the conftituent parts of the blood, this 
may be a reafon why particular medicines attach exclu- 
fively to particular glands, as mercury affeds the falivary 
glands, and certain aliments produce more milk, &c. 

As the forms of the parts which throw out feeretions 
have an infinite variety, it may be ufeful in this introduc¬ 
tory view to point out thefe varieties, and their appro-, 
priate names In the flrft place, although in general 
language the term gland implies a fecreting body, yet 
this does not follow from the definition of that word. 
According to Hippocrates, it is a tumid round body, 
foft, fmooth, and fiiining. Many fuch bodies, and which 
we call glands, have no excretory duds, and do not fe- 
Crete a fl.uid while moff fecreting parts-admit of no fuch 

* The terms aslni, cotulae, crypte, foliculi, glanduls-. lacuns, 
loculi„. utriculi, have been almofl; promifeuoufly ufed ; being fo many 
aames for bundles,, bags, bottles,, holes,, and partitions. 
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t^efinition. When, again, we admit the definition of 
authors who have taught their peculiar opinmns regard¬ 
ing their ftrudure, we have a ftill lefs admitfible defcrip- 
tion. Thus Malpighi defined a fimple gland to be “ Mem- 
brana cava curn’emiflarioj” and Ruyfch fays, “Glandulse 
non nullse componuntur ex fola membrana cava cum 
eniiflario fed prsecipue ex vafis.** 

Thefe definitions glands being optional and uncer¬ 
tain, it is neceflary to ufe names appropriated to the 
feveral varieties of form in fecreting parts. Indeed the 
term gland, is inadmiflible as conveying any knowledge 
of the minute parts of which the vifcera are Com- 
pofed. 

We mud obferve, however, that there fs a divifion of 
glands ftill in ufe into conglobate and conglomerate. The 
lirft implies a gland fimple in its form, the latter a gland 
having the appearance of an aflemblage of feveral glands*. 
Now there is no gland that has not more or lefs the ap¬ 
pearance which is defcribed by conglomerated; that is, 
confifting of feveral parts, united by cellular membrane: 
and the diftindion is attended with no advantage. 

Acini form the laft fubdivifion which we obferve in the 
vifcera, as in the liver ; they are round bodies, not regu¬ 
larly invefted with membranes, and which can be teafed 
out into parcels of minute veffelsf. 

CrypM are numerous in the body. We have an ex¬ 
ample of them in the great inteftines |. Crypta is a foft 
body, confiding of veffels not completely furrounded 
with a membrane, and refolvable by boiling or macera¬ 
tion §. 

* As the falivary glands and the pancreas. Farther, the lymphatic 
glands are generally-called conglobate glands, being fmooth and 
apparently fimple in their ftrufture 5 but thefe, when injefted, take 
exadly the appearance which ftiould naturally be defcribed by the 
term conglomerate, confifting of niany little cavities. Thefe lympha¬ 
tic glands, belonging to a diftindl fyftem, require no farther particular 
definition to diftinguifii them, 
f See farther of the acini of the liver for example; 
t Ruyfch ad Virum Glar. H. Boerhaave, p. 53* 

$ “ Cryptarum vafcula poffum docere, fed funt tam fubtilia, fit 
reptatus non poffit diftingui ; tantum circum affufa rubedo per reple- 
tionem videtur.” Ruyfch ad Her. Boerhaave, p- 77. 

B. 2 Folicules 
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Fdiciiks sire littfe bags appended to the extremity of the 
dufts, into which the lecretion is made, and from wlach 
it is evacuated by the dufts. 

Lacuna are little facs opening largely into the paffages, 
(as in the urethra,) and into which generally mucus is 
fecreted; which, lodging there, is difcharged when mat¬ 
ter moves along the paffage. 

Finally, we have to recoiled that every part of the 
body fecretes; that every furface is. a fecreting furface; 
that even that furface which is produced by an incifion 
no fooner ceafes to bleed than a fecretion begins. And 
that an ulcer in theJkin or flefti becomes by habit fimilar 
to thofe organs the peculiar functions of which is tofecrete 
fome matter ufeful in the fyftem. This fad corrects 
the notions which we ihould other wife be apt to receive 
of the adlion of fecretion from contemplating the more 
complicated glandular organs. 


CHAP. I. 

OF THE ABDOMEN IN GENERAL, AND OF 
THE PERITONEUM. 

T he abdomen is that divifion of the body which is 
betwixt the thorax and pelvis. It is bounded above 
by the arch of the diaphragm ; behind, by the fpine; 
on the fidesand forepart by the abdominal mufcles; and 
below, the abdominal vifcera are fupported by the aim ilii 
and the pubis. The abdomen contains the vifcera more 
or lefs immediately conneded with digeftion, and the kid¬ 
neys which fecrete the urine. 

We fpeak of the cavity of the abdomen; but it Is an 
inaccuracy of language; for there is really no cavity. 
The parietes of the abdomen, viz. the abdominal muf 
cles and peritoneum, clofely embrace the contained vif- 
cera. To underftand what is meant by the cavity of 

tbe 
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the abdomen; to underftand the connection of the 
feveral vifcera, and the manner in which they lie con¬ 
tiguous, while they adhere at certain points only; we 
niuft attend to the peritoneum. But, in the firft place, 
let us notice the outward divifions of the belly. 

OF THE REGIONS OP .THE BELLY. 

To give greater accuracy to the defcription of the 
feat of the vifcera, or, perhaps rather, more fl;rI6;ly to 
conned the knowledge of the internal parts with the out¬ 
ward marks of the belly, it has been long cuftomary to, 
mark certain arbitrary divifions on its furface, which are 
called regions. 

The EPIGASTRIC REGION Is the upper part of the 
belly, under the point of the fternum, and in the angle 
made by the meeting of the cartilages of the ribs with, 
the fternum. Upon the fides under the cartilages of the 
ribs are the hypochondriac regions, or the right 
and left hypochondriura. Thefe three regions make the 
upper divifion of the abdomen, in w^hich are feated the 
ftomach, liver, fpleen, pancreas, duodenum, and part 
of the arch of the colon. The fpace furrounding the 
umbilicus, betwixt the epigaftrium and a line drawn 
from the creft of one os ilii to the other, is the umbi¬ 
lical REGION. The hypogastric region is of 
courfe the loweft part of the belly, conflfting of the angle 
betwixt the umbilical region, the fpines of the ofla ilii 
and the pubis. The two lateral fpaces betwixt the falfe 
ribs and the fpine of the os ilii are the iliac regions, 
or the LOINS. 


OF THE PERITONEUM. 

The peritoneum, like all the other membranes of the 
body, conftfts of an expanfion of denfe cellular mem¬ 
brane ; yet it is what is called a proper or Ample mem¬ 
brane ; being a white firm thin contexture of cellular 
fubftance, in which no fibre or ftriated appearance is to 
R 3 be 
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be obferved *. By its outer furface it adheres to the 
adipofe membrane, on the infide of the abdominal muf- 
cles, and to the furface of the fevetal vifcera; its inner 
furface is fmooth, and forms no adhefion while the parts 
are found and healthy ; its outer furface is loofer in its 
texture, and by the fplitting of its lamina, it degenerates 
into the common cellular membrane, 

The cellular membrane on the outfide of the peri¬ 
toneum is in fome places fliort, firm, and denfe; as on 
the liver, the fpleen, the uterus, and the inteftines: 
but it is longer, lax, and fatty, where it attaches the 
peritoneum to the mufcles and tendons of the abdomen. 
The peritoneum has no termination j or it is a fac; 
yet fp curioufly is it involved with the vifcera, that though 
we fay the vifcera are contained in the abdomen, yet, act 
curately fpeaking, they are without the peritoneum, and 
cpnfequently lie not in the abdominal cavity f. 

The peritoneum is expanded on the lower furface, of 
the diaphragm ; and at fome of the interftices or perfo¬ 
rations of that mufcle or its tendon it comes in contad 
with the pleura, and adheres to it by cellular fubftance. 
yrpm the diaphragm the peritoneum is refiefted off to the . 
. liver, forming the ligaments of that vifcus, and, expanded 
over its furface, it forms its outer membrane. From the 
diaphragm it is alfo fent off upon the cefophagus and 
ftomach, and prolonged to the fpleen on the left fide 
(as it is to the liver on the right) fo as to form the liga¬ 
ments of the fpleen. 

The aorta, the great vena cava, the thoracic dud, 
and the kidneys, are behind the peritoneum ; that mem¬ 
brane being ftretched before them. But the inteftines 
are alfo in the fame refpeft behind this general invefting 
membrane ; for it is merely refle^ed from the fpine and 
pfoas mufcles, and from the great veffels running down 

* The yeaning of fome anatominq, faying, tfiat tfe peritoneum is 
a double membrane, will he feen below. 

f. See Plate I. and the explanation. Appertis corporis cavitati* 
bus vifcera refte nuda aicuntur, licet continuata cavitatis membrana 
©bdudta. Bonn, de, conlinualione nteBibranarurn. Sandifort. 

upon 
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apon the fpine, fo as to involve the inteftlnes and form 
their outer coat. As it ftretches towards the traQ: of 
the inteftinal canal, it confequently involves the veflels of 
the inteftines in its duplicature, and forms the rnefentery. 

The peritoneum alfo lines the abdominal mufcles; 
it is refle^ed from the diaphragm, upon the furface of 
the tranfverfalis and reflus abdominis mufcles. Here 
it is united to them by a loofe adipofe membrane, and 
from the abdominal mufcles it is continued upon the 
infide of the pubes. From the pubes it afcends upon 
the bladder of urine; defcends again behind.the bladder; 
and there, making another reflexion to mount oyer the 
reftum and form the mefo-redum, it leaves betwixt the 
redum and bladder a particular facculus. 

From this detailed defcription we fee that the perito¬ 
neum has no termination ; that it is continued from the 
furface of the diaphragm to that of the abdominal muf¬ 
cles; from that over the bladder and redum ; from the 
redum in the whole length of the inteftinal canal; and 
from the inteftinal canal up upon the diaphragm. We 
fee then what is meant when it is faid that it is a fliut fac ; 
we underftand by the cavity of the peritoneum merely 
the infide of this fac ; and that when diftended with 
fluid, that fluid is contained betwixt the peritoneum lin¬ 
ing the abdominal mufcles, and that part of it which in- 
vefts or forms the outer membrane or coat of the intef¬ 
tines. This fluid, whether colleded there by difeafe or 
thrown in by experiments, has no natural outlet, nor 
does it tranfude in the living body*. 

* Soemmerring, Corp. Hum. Fab. Contemp. Peritonei, § hi. 

We notTjnfrequently find an accurate general defcription in authors, 
but fome incorredlnefs in the fubordinate detail; which throws back 
the ideas of the reader into confufion. Such is the enumeration of 
the holes or perforations of the peritoneum, “ pour donner paffage 
a Toefophage, a la veine-cave,” &c. See Anatom. Chirurg. par 
M. Palfrn. We fee that there are no fuch perforations, that the 
cefophagus never enters into the cavity of the peritoneum, nor does 
the redlum pafs out from its cavity. This was indeed explained by 
Fernelius in oppofition to Galen. See a defcription of the inflexions 
of the peritoneum by Bartholin,—Specimen HiftorisE Anatomicae 
A^nakft. Ob. I. 
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SEOOD-VESSELS OF THE PERITONEUM. 

As the peritoneum is a membrane of great extent, and 
invefting a variety of parts, its veflels come from many 
fources. It receives arteries and veins from the mam- 
mary veffels; from the phrenic and epigaftric veffels; 
from the lumbar arteries and veins ; and from the ilio,- 
lumbalis, circumflexa ilii, renal, and fpermatic arteries. 
It receives nerves from the intercoftal, lumbar, and dia* 
phragraatic nerves, 

It would appear that difeafe has given rife to the opi« 
nion that the peritoneum has in it many little glands^ 
This is controverted decifiyely by Morgagni, 

OF THE USE OF THE PERITONEUM. 

The peritoneum ferves as a denfe and outer coat to tha 
abdominal vifcera; conveys the veffels to them, as in 
the example of the mefentery; and, haying its inner fur. 
face fmooth and lubricated by a watery fecretion, it ah 
lows the parts to lie in contafl: (they being ftrongly 
compreffed by the furrounding abdominal mufcles and 
diaphragm), and at the fame time allows in the iateftinal 
canal a capacity of motion without friftion. 

There is no internal furface or cavity, as it is called, 
of the living body, which is not moiftened by an exuda¬ 
tion from the veffels of the' furface. Thus it is with the 
peritoneum, ^n exhalation from the extreme arteries 
bedews its furface, and is again taken up by abforbent 
veffels j fo that it does not accumulate in health, nay 
even fluids poured into the abdominal cavity will be taken 
up by the abforbents*. When the abdomen is opened 

• See Nuck Sialograph, c. if. p. 27. 

Qua copia in ftatu fecundum naturam fecernatur dl£lu diScile eftj 
ad uiicias eerte collefla aquula in fani bopiinis abdomine reperitur. 
(Ka^wn,. 543.) In homine, cui fponte abdomen fub umbilieo ruptum 
erat ad quinque & fex libras de die effluebat. (Journ. de Med. 1757. 
M- Apg. ut denique 800 libr. effluxerent.) This, however, proves 
nothing of the nature or quantity of the fecretion ; this has probably 
been an inflammation and abfcefs of the peritoneum, which, we have 
feen, poors out fuch a quantity of fluid, thin and ferous, as.quickly 
to drop through the bedrclothes upon the floor. 
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in animals alive, or recently killed, as in the fhambles,’ 
a vapour is feen to exhale from the peritoneum having r 
peculiar animal odour. Yet we ought not to fay that this 
vapour is collefted in the dead body ; for before the open-, 
ing of the peritoneum, or the death of the animal, it is 
not in a ftate of vapour, but is condenfed into a watery ex¬ 
udation*. I have feen, in the high ftate of inflammation, 
of this membrane, pus formed upon the furface with¬ 
out ulceration, and therefore, probably, from the fame 
exhaling or fecreting furface; and coagulable lymph 
lying in flakes upon it. The increafe of the ferous diC- 
charge forms the common afcites; but whenever the 
natural fecretion or exudation from the peritoneum is 
altered, adhefions are apt to form. 

One great ufe of the peritoneum is to retain the vifcera 
in their place, fays Haller ; for when it is wounded they 
efcape, and fometimes with a fudden impetus, w^hich 
makes it difficult to reduce or retain them f. But this is 
not from the want of the embracing of the peritoneum, 
but from the tendons or mufcles which fupport the peri¬ 
toneum being cut; for when there is a deficiency in the 
fupport given by the abdominal mufcles, or their ex¬ 
panded tendons, the peritoneum does not prevent the 
vifcera from being protruded, but eafiiy yields to their. 
forcible protrufion, and forms a fac involving this hernia. 

Nor do the procefles of the peritoneum, which have 
received the name of ligaments, nor the mefentery, nor 
raefoGolon, fufliciently refill the prolapfus of the vifcera 
when they have efcaped from the prelfare of the fur¬ 
rounding mufcles. SufliGient example of this we have in 
hernia of the inteftines, in which the mefentery is greatly 
elongated, or in the difplacement of the ftomach, or in 
the prolapfus and procedentia uteri. 

The peritoneum which forms the fac of hernia retains 
little elafticity, and does not {brink into the belly w^hen 

* This vapour I have feen arifing from the inteftines of the human 
body during the operation for hernia; and alfo when the omentum 
and Inteftines have efcaped in confequence of a wound of the belly. 

t Element, Phyftol. tom. ii. p. 380. 

freed 
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freed from the outer adhefions; but the general perito. 
neum will allow great diftention, as in afcites, and quickly 
eoBtraS: to its former dimenfions on the evacuation rf 
the iuid ; and fo that part of the membrane which in- 
Titefts the ftomach and inteftines the bladder of urine and 
gall bladder, has confiderable elafticity, fince it faffers 
thefe parts to be diftended and again returns to its former 
dimenfions. 

The confideration of the infufficlency of the perito- 
neum to retain the vifcera leads us to attend to a circum- 
Sance of the greateft importance connected with the vif- 
cera of the belly. The abdomen is every where (except 
towards the fpine) furrounded by mufcles. Above we 
fee the diaphragm; before, and to the fides, the abdor 
minal mufcles j and even below, the parts in the pelvis 
are furrounded and compreffed by the levator ani, in fueh 
a manner that the whole of the vifcera fuffer a contimjal 
prefllire. This preflure upon the vifcera appears to be 
uniform and conftant, notwithfianding the altemate ac¬ 
tion of the abdominal mufcles and diaphragm as mufcles 
©f refpiration : but it muft be occafionally very violent 
during exertions j in pulling, for example, or in ftraia- 
ing, as a failor mufi: do in working of the great guns, 
or when pulling at the oar, or when balancing him*, 
felf upon his belly over the yard-arm. And mdeed 
by fuch viplent and general compreffion of the vifcera 
of the belly, ruptures are fometimes produced, of the 
worfi; kind, and followed by an immediate train of ur¬ 
gent fymptoms. 

The vifcera having in general delicate outer coats, and 
no ligaments capable of fupporting them, and being very 
vafcular, require the fupport of this preffure of the fur¬ 
rounding mufcles; and the great venouS'trunks which 
take their courfe through the abdomen are in a particu¬ 
lar manner indebted to the preffure of the abdominal pa- 
rietes. We muft recoiled alfo the bad confequencea 
which refult from the fudden relaxation of the abdomen; 
as in women after delivery, or in confequence of with¬ 
drawing the waters of afcites without due gompreflion of 
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the belly; langi^or, faintnefs, and even death, are foraap 
rimes produced^ apparently by the balance of the vafca» 
lar fyftem being deftroyed 

Some good authors in former times have defcribed tha 
peritoneum as a double membrane*. This was no far¬ 
ther a miftake than as they confidered the cellular mem^ 
brane, which lies without the peritoneum, as a part of it. 

It is necelfary to recolleft this in order to underftand the 
meaning of their calling the &eath of the cellular mem¬ 
brane, which accompanies the veffels paffing out from the 
abdomen, produfliions of the peritoneum. The vaginal 
produdions of the peritoneum are the (heaths of the com¬ 
mon cellular fubftance which accompany the aorta and. 
cefophagus into the pofterior mediaftinum ; or which give 
a bed to the fpermatic veffels, or palTing under Poupart’s 
ligament accompany the veffels of the thigh. They are 
improperly termed productions of the peritoneum. 

The proper produdions or prolongations of the peri.? 
toneum are of a very different kind j they are the me- 
fentery and omenta and ligaments: but, as I have ex¬ 
plained in general how the mefentery and ligaments are 
formed by the peritoneum, and as they muff come pre- 
fently to be confidered more particularly, we treat no 
farther pf them heref. 

PF THE OMENTA. 

The Omenta are confidered as fecondary proceffes of 
the peritoneum, becaufe they are not formed by the pe¬ 
ritoneum refleded off from the fpine upon the inteftines, 
as the mefentery is, — it being a primary procefs ; but 
they are refleded from the furface of the ftomach anff 
inteftines. Anatomifts diftinguifh the omentum ma- 
jus, colico-gaftricum: the omentum minus, — hepa^ 
tico-gaftricum; omentuni colicura 5 and laftly, the 


* See Anat. Chirurg. par M. PalSn, tom. II- p- 3 5 . and note a. 
f See farther of the peritoneum under the head Mefenter)’’, Mefo» 
colon, Defcent of the Teftide, 8sg. 
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The OMENTUM, or epiploon, meaning thereby the 
great omentum, is a floating membrane of extreme deli, 
cacy, expanded over the furface of the fmail inteftines, 
and attached to the great arch of the ftomach and intefti. 1 
Hum colon. Although this membrane be of extreme i 
delicacy and tranfparency in the young fubjeO;*, yet it is j 
much loaded with fat, and appears tranfparent in the in. 
terflkes only ; and in advanced age it lofes much of its 
delicacy, and acquires a degree of difeafed confolidation 
or firmnefs, and is often irregularly collected into malfes, 
or adheres preternaturally to fome of the vifeera. 

The omentum majus hangs fufpended from the cellular 
connexion betwixt the arch of the ftomach and the great 
tranfverfe arch of- the colon; or rather it forms that con- 
nedion betwixt the ftomach and colon. It confifts erf 
two membranes, or is as a fac collapfed and hanging 
from the ftomach and colon t, one of the fides being the 
peritoneum reflefled off from the cefophagus and alongft 
all the great arch of the ftomach, and the other that 
which comes from the arch of the colon. And further, 
as each of thefe lamina may be fuppofed to confifl of two 
lamina ; for example, where the omentum is formed by 
the meeting of the peritoneum from the lower and upper 
furfaces of the ftomach; thefe two, meeting, form the 
upper lamina; and as, where the lower layer of the 
omentum comes off from the colon, it is alfo formed by 
the peritoneum refleded in the fame manner j fo with 
fome truth the omentum is fuppofed to cenfift of four la« 
mina of membranes of extreme tenuity ; but thefe four 
layers cannot be deraonftrated. The great omentum ex- 
tends from the bofom of the fpleen tranfverfely, until k 
terminates on the right fide of the arch of the colon, 
where the omentum coliqum begins. 


* Piisterea tenerrimas efle iit nulla membranarum humanarum, 
retina oculi excepta, asque fit tenera 

Haller, vol. vi, lib. 20. § I. par. IJ. 
While Its.delicacy is remarkable in the young fubjeft, the retifortn 
veflels (vid. Ruyfeh. Ther. II Q_V. Spegil. LVIII. &c.) have the 
fat accumulated in their tra^t as if it were thrown up by them to a 
fide ; but often the fat increafing.obfcures the yeffels. 

T Marfupium the common term.—bee Winflow, iV. § 352. 

The 
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The great omentum varies confiderably in extent. In 
a chM k is fhort; in the adult further extended over the 
vifcera: fometiraes it reaches only to the umbilicus} 
fometimes it is allowed to extend its margin into the pel¬ 
vis, fo that in old people it is very apt to form a part of 
the contents of hernia ; often it is wafted and Ihrunfc ; 
fometimes collected into maffes leaving the furface of the 
bteftin^. 

OF THE OMENTUM MINUS, OR HEPATICO GASTRICUM’. 

This is a membrane of the nature of that laft men* 
tioned, but in-general lefs-loaded with fat. It is ex“ 
tended from the liver to the lefler arch of the ftomach- 
it pafles off from the lower furface of the liver at the 
tranfverfe foffa; from the foffa dudlus venofi; invefts 
the lobulus fpigellii; involves the branches of the cseU&c 
artery j and is extended to the leffer curvature of the ffo- 
mach and the upper part of the duodenum*. 

OMENTUM COLICUM. 

This is a continuation of the great omentum upon 
the right fide of the great arch of the colon, where it 
fifes from the caput coli; but it feldom extends its 
origin from the colon the length of the caput coli. It 
can be inflated like the great omentum. 

appendices EPIPLOIC-®, OR OMENTULA INTESTINI 
CROSS!. 

These are little fatty and membranous proceffes 
which hang pendulous from the furface of the colon : 
they are of the fame texture and ufe with the greater 
omentum and right colic omentum. 

We have mentioned that the omenta are double re¬ 
flexions from the peritoneum, and confequently they 

* “ Macilentius eft, et vafa habet minora.” Winflow. Haller. 
Indeed it feems rather to anf^ver the general purpofe of a cellular mem¬ 
brane conveying veflels, than the purpofes of the omentum majus. 

may 
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may be inflated fo as to demonftrate them to be perfeS 
facs. To do this it is not required to puncture any 
part of them, for there is a natural opening by which 
the whole may be inflated in a young fubjeft, and in a 
bealthy date of the vifcera- 

This natural opening into the purfe or fac of the 
omentum is betwixt the membrane involving the veffels 
and duflis of the liver, and the peritoneum, \vhere it 
invefts the vena cava betwixt the neck of the gall 
bladder and the firfl: turn of the duodenum, or where 
the lebulus caudatus hepatis touches the duodenum. 
By introducing a blow pipe into this natural fiffure the 
foramen of ^Vi^nflow, the omentum minus may be 
railed : the gaftro colic, and colic omenta may be in¬ 
flated. This opening ferves as a communication be¬ 
twixt the cavities of the omentum and the general 
peritoneal cavity ; but I am inclined to think it is very 
frequently deftroyed by adhefions *. As this opening 
points towards the right fide, Dr. Monro thinks it a 
fulBcient reafon for introducing the trochar on the 
right fide in the operation of tapping for afcites, (con¬ 
trary to the ufual caution of avoiding the liver, which 
IS fo often difeafed in this cafe,) and that by operating on 
the left fide he thinks the water will not be allowed 
to flow from the fac of the omentum f. It appears to 
me that it will flow equally well from whatever point 
of the belly the water is drawn. 

There is a confiderable variety in the form of the 
omentum of animals J, but ftill they feem to fiiew the 
fame provifion of involving the inteftines, filling up 
the inequalities which arife from the rounded forms 
of the vifcera,. and ftill further lubricating and giving 
mobility to the inteftines §. The furface of the omen¬ 
tum, 

* Winfldw, Duverney, and Haller. 

•p ^fer. If I flvoiild fay to a patient. By punfttrring here I 
am In danger of thrufting this inflrument into your liver; by 
introducing it here there is lefs pcffibility of any fuch accident, 
though I may not draw off all the water; what would be heranfwer! 
• f Haller Element. Phyfiol. tom.vi. lib. xx. § 2 and 3. 

§ We muff not fuppofe that becaufe a mad-man ftabs himfelf in 
the belly, and there is afterwards found ccalition of the inteftines 
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turn, however, feems merely to furnifli a Euid exuda¬ 
tion like the general furface of the peritoneum; and the 
idea which'has been entertained of the oil or fat exuding 
is not true 

The ufe afligned to the omentum of being fubfer- 
vient to the funQiion of the liver is defervedly ne- 
gieded f. 


CHAP. IL 

OF THE MEMBRANEOUS VISCERA OF THE 
ABDOMEN 

H aving underflood the nature of the general inveH- 
ing membrane of the abdomen, and what is meant 
by its cavity and its procefles, we take a general furvey 
of the cficonomy of the vifcera, before entering upon the 
minute ftruclure of the parts individually. 

The organs deftined to receive the food, and to per¬ 
form the Srft of thofe changes upon it which fit it (after 
a due fucceffion of aSions) for becoming a component 
part of the living body, are the ftoniach and inteftines 
primarily ; the glandular vifcera, the liver, pancreas, 
(and in all likelihood the fpleen,) as fubfenrient or 
fecondary organs. I have been accuftomed in my lec« 


to the wounds, the omentum bas not done its ofEce, (fee Boerhaavii 
Prelefiiones, vol. i. § 45) no more can we give credit to, the tale 
told by Galen (De ITfu Partium, 1 . iv. c. 9.) of the gladiator who 
lc!l part of the omentum, and ever after had a coldnefs in his guts 1 
at lead we cut out a great part of the omentum from a mah without 
any fuch fenfation being the confequeace now-a-days. 

* “ Et dum halitu pingui & ipfa obungit & peritoneum.” Hale 
be. cit. Boerhaave, &c. Morgagni Adverfar. III. Aniroad. VI; 
t Viz, by fupplying a grofs oily matter to the vense portae. 

Although the term Vifeus implies more particularly the flefliy 
or foiid contents, as the heart, liver, kidnies, yet we ufe it in general 
&£ all the parts contained ia the great cavities. 

^3 
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ttires to divide thefe parts into the membranous or floati 
ing vifcera, (viz. the whole track of the ipteftinal canal) 
and the glandular vifcera; or perhaps, what is ftill 
better, they may be diftlnguiflied into thofe parts which 
bave adlion and motion ^ and thofe which are qukfcent 
or poffefled of no power of contraction. Thus the 
flomach, inteftines, gall-bladder, and bladder of urine 
^though this belongs to the pelvis) have mufcular coats, 
and the power of contrafting their cavities; while the 
liver, fpleen, pancreas, and kidnies, have no mufcularity 
but in their veflels and.excretory dudts. 

This divifion of the vifcera may lead to Important 
diftindions in pathology. During inflammation, it is 
obferved, that though the parts poflefling a powder of 
contradion may fometimes lie inadive without pain, 
yet in thofe parts when roufed to adion there is excru- 
eiating pain. On the other hand, it often happens that 
the glandular and folid vifcera are the feat'of long con¬ 
tinued difeafe, which is attended only with a dull or 
low ’degree of pain ; while the anatomift is often 'ftruch 
■upon examining the body after death with the wide rava¬ 
ges of the difealb. 

We divide the inteftinal canal into three parts j the 
ftoraach, the fmali inteflines, the great inteftines. The 
j&nall inteflines are fubdivided into the duodenum,, jeju- 
aum, and ileon. The great inteftines are fubdivided 
into the cscum, colon, and redum. The ftomach is 
the feat of the digeftive procefs : in the duodenum the 
food receives the addition of the fecretions from the 
Ever and pancreas, and is ftill further changed; in the 
long trad of the jejunum and ileon the nutricious part 
IS abforbed ; and in the great inteftines the foul fedi- 
ment becoming feces is carried ftowly forward, fuffers 
a further abforption of fluid, lodges in the lower part 
of the colon, and then in the redum or laft divifion of the 
canaL 

From this view it is apparent that each divifion of the 
inteftinal canal is marked by fome peculiarity in its ufe 
or fundion, we muft carefully examine their minute 

ftrudure 
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■ftniclure as individual parts, at the fame time that we 
do not allow ourfelves to forget the univerfal connec¬ 
tion, the integrity of the circle of adions, and the ceco- 
nomy as a whole. With this intention, following the' 
courfe of the food, we treat firft' of the cefophagus. 


SECTION I. 

OF THE CESOPHAGUS, 

The cefophagus or gullet is a cylindrical mufcular 
tube, which conveys th^e food to the ftomach. It is 
continued from the pharynx down behind the larynx 
and trachea and clofe before the fpine, and continuing 
its courfe In the back part of the thorax, it perforates 
the diaphragm, and expands into the upper orifice of 
the ftomach. 

Although with many authors I call it a cylindrical 
tube, and it may take this form when diffeded from the 
body and inflated, yet during life it lies collapfed with 
its inner membrane in clofe contad, and it tranfmits the 
morfel only by the continued fueceflion ot theeontradioix 
of its flefliy coat. 

The upper part of this tube is called the pharynx. It 
may be defcribed as being expanded like a funnel; it is 
attached to the occipital bone, pterygoid proceffes of 
the fphenoid bone, and jaw bones; and further down it 
Is kept expanded upon the horns or proceffes of the 
os hyoidis. This bag is very flefhy, being furrounded 
with mufcular fibres, which take their origin from the 
neighbouring fixed points ; as the ftyloid procefs, the 
horns of the os hyoidis, the thyroid cartilage; by 
which it is enabled to grafp and contrad upon the morfel 
when it has been thruft by the tongue behind the ifthmus 
faucium. This ftrong tiffue of mufcular fibres which fur- 
rounds the pharynx, is continued down upon the cefo- 

voL.iii. s phagus 
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phagus in the form of a flieath, which has been called 
tunica vaginalis. 

STRUCTURE OF THE OESOPHAGUS. 

I believe we can with propriety enumerate no more 
than two proper coats of the oefophagus ; its mufcular 
and internal coat: for that which is fometimes confidered 
as the outer coat, is only the adventitious cellular mem* 
brane, and the nervous coat is merely cellular tiSiie con. 
nefting the mufcular and inner coat. 

The MUSCULAR COAT of the oefophagus greatly fur* 
pafles in ftrength and in the coarfenefs of its fibres any 
part of the whole trad of the inteftinal canal. There 
may be very diftindly obferved in it two layers of fibres; 
an external one confifting of ftrong longitudinal fibres, 
and an internal one of circular fibres, Thefe lamina of 
fibres are more eafily feparated from each other than 
thofe in any other part of the body *. But an idea is 
, entertained that the one fet of fibres, the circular and 
internal ones, are for contrading the tube, and the outer 
ones for elongating and relaxing it. I believe on the other 
hand that they contrad together, conducing to one end, 
deglutition fi 

What is called the tunica nervea is the cellular 
Gonnedion betwixt the mufcular and inner coat, and is 
very lax, infomuch that the mufcular coat and the inner 
coat are like two diftind tubes, the one contained with* 
in the other, and but flightly attached. This appear* 

* It appears that the cefophagus can be raptured^ia two waysr 
acrofs, by the tearing of the longitudinal" fibres ; and Ibngitudinally, 
by the reparation: of the longitudinal fibres. This, though a rare ac* 
cident, takes place in violent vomiting or firaining to vomit; and, b 
the firft inftance, the tearing acrofs of the oefophagus feems to be the 
•ffe6t of the aAion of the diaphragm on the cefophagus. By this 
accident the fluids of the fiomach are poured into, the cavity of the 
thorax. 

f See farther of the mufcular coat of the inteflsines. ^ It was at 
ene time fuppofed that the mufcular fibres of the cefophagus had a 
fgiral direction.” See Verheyen, and Morgan. Adverfar. iiij 
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ance is prefented particularly when the oefophagus is cut; 
acrofs. 

The INNER COAT of the oefophagus is foft and glan¬ 
dular ; villi are defcribed as being diftinguiftiable on its 
furface, and it is invefted witha very delicate cuticle which 
dulls the acute fehfibility, and prevents pain in fwallow- 
ing. It in every refpe£t refenjbles the lining membrane 
of the mouth. The power, however, which the cefo- 
phagus feems to poffefs of refilling heat depends not on 
the infenfibility bellowed by the cuticle, but is owing to 
the rapid defcent of the hot folids or liquids fwallowed ; 
for when they happen to be detained in the gullet they 
produce a very intolerable pain. This inner coat lias 
an exhaling furface, like the reft of the body, with par¬ 
ticular glands to fecrete and pour out that mucus which 
lubricates the paflage for the food*. The inner coat is 
capable of a great degree of diftention, but it is not very 
elaftic, or at leaft contradion of themufcular coat throws 
it into longitudinal folds or plicse f. 

In the neck, the oefophagus lying betwixt the cervical 
vertebrae and the trachea, is at the fame time in a fmall 
degree towards the left fide. In the thorax it runs down 
betwixt the pleura of either fide, where they form the 
pofterior mediaftinum. Here, even when it defcends 
upon the dorfal vertebra, the oefophagus lies rather to 
the left fide; it then pafTes under the arch of the aorta, 
but quickly efcapes from under its compreffion and rifes 
on the right fide of the aorjta, and As it paffes further 
down it gets more and more before the aorta. This is 
fufficiently apparent when we attend to the relation of 
the perforations in the diaphragm for tranfmitting the 
aorta and the oefophagus. 

* Thefe glands foffer ulceration and fchirrous hardening, and are 
a terrible caufe of obftruaion to fwallowing. 

f Some part of the food lodging in the natural lacunas of the vsCo- 
phagas, or fome folid body, as the fl:one of fruit being received into 
them, has been the caufe of a fac forming in the pharynx or oefopha¬ 
gus. And it has happened that fuch a fac, gradually and for years 
enlarging, has formed a bag, into which nearly the whole food, that 
fliould have paffed into the ftomach, was received, fo as to opprefs 
Ae oefophagus and occafion a lingering death. An example of this 
is to be feen in my mufeum. 
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Behind the oefophagiis, in the thorax, there are one 1 
or two lymphatic glands, which were underftbod by ! 
Vefalius to belong to the oefophagus. What deceived 
him is an appearance generally to be obferved in thefe I 
glands. The lymphatics, or the fmall branches of j 
veins, are generally filled' with a black matter, which, | 
extending to the coats* of the (Kfophagus, refemble very I 

much the duds of the glands going to open into the cefo'i 
phagus 

The inner coat of the oefophagus (hows fo very dif. 
ferent a texture from that of the ftomach, and this dif- [ 
ference is marked by fo very abrupt a line, as fufficiently 
to indicate that the fluids poured out from the oefophagus 
are very diftind from thofe of the ftomach, and have 
probably no digeftive property. 


SECTION 11. 

OF THE STOMACH. 

flow vital and important the ftomach is, and how if 
ftands related by connedion. of nerves and by fympathy, 
ought to be above all obferved by the pathologift. It will 
be or feeni to be the feat of difeafe for years, and yet no 
appearance on difledion. It is no lefs remarkable, that 
the ftomach will be the feat of the moft confirmed dif* 
eafe, with organic derangement apparent on diffeftion, 
and yet it fhall not have been difcovered during life^ 
while again a blow on the ftomach kills inftantly. 

Seat, Form, Dlfplacement of the Stomach, 

The ftomach lies under the margin of the ribs of the 
left fide, and chiefly in the left hypochondrium. Its 
greater extremity is on the left fide, in contad with the 

* Thefe glands in the pofterior mediaftinum are fometimes difeafedj 
and enlarged fo as to comprefs the oefophagus and to caufe fd 
Hianent an obftrudtion of deglutition as to occafion death. 

diaphragm r 
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j^fapbragm; but towards the right, the {helving edge 
of the left lobe of the liver is betwixt it and the dia¬ 
phragm. On the lower part it is, by the mefocolon and 
arch of the colon, divided from the fmall inteftines ; and 
to the greater extremity the fpleen is attached by velfels 
and by the -loofe iatertexture of the omentum. The fto- 
mach may be laid to be a conical lac ; the extremities of 
which being made to approach each other, gives it the 
curve of a hunter’s horn, and gives occafion to the ana- 
tomift, in ftrid: defcription, to remark thefe partsthe. 
SUPERIOR or CARDIAC orifice into which the oefophagus 
expands.; the lower or pyloric orifice, which leads 
into the duodenum: the lesser and greater cur¬ 
vatures of the ilomach; and the great bag towards 
the left where the fpleen is attached. 

The lelfer curvature of the liomach extends from be¬ 
twixt the two orifices; includes in its embrace the fpine, 
the aorta, and the fmall central lobe of the liver, while 
there is attached to it the lelfer omentum. The greater 
curvature of the liomach is the outline of its dillended 
belly, which rifes above the arch of the colon, and is 
marked by the courfe of the gallro-epiploic velfels. 

When the llom'ach is dillended the lower orifice is 
nearly on a level with the upper one; but w'hen the 
liomach is allowed to fubfide, it fails confiderably lower ; 
fo that whilll the liomach is lying acrofs the abdomen it 
is alfo tending obliquely downwards. The enfiform 
cartilage will be found to prefent commonly to the mid¬ 
dle of the ftomach ; and the lower orifice, when in its 
natural fituation, is oppofite to the folTa umbilicalis of the 
liver: the upper orifice is kept conftantly in one place 
from the ftrider connexion of the cefophagus with the 
diaphragm. ' 

Both orifices of the ftomach prefent backward, efpe- 
cially the upper one, while the lower one is pointed 
backward and downward. By the dill^tion of the fto¬ 
mach the great arch is extended, the orifices are diredled 
more backward and towards each other, and efpecially 
the greater extremity draws upon the oeibphagus. By 
thefe means I conceive that there-is fometimes produced 
^ difficulty of the ftomach difcharging its contents when 
5 3 greatly 
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greatly dlftended, the orifices being in a great meafure 
turned from the oefophagus and duodenum. 

The ftomach being liable to frequent varieties in its 
degree of diftention, the natural relation of parts mud 
frequently be altered. It ought to be particularly recol- 
ie£ted, that in the living body the ftomach is fupported 
and bound up by the inteftines; fo that the great curve 
prefents: and the broad anterior furface which the fto- 
inach prefents in the dead body is turned direftly up- 
•ward, and the inferior downward *. By the eollapfmg 
of the ftomach and the confequent falling down of the 
liver fome have explained the fenfation of hunger, con- 
ceivihg that the uneafy fenfation proceeds from the liver 
being allowed to hang upon the broad ligament f. 
From the great fimplicity of mechanical explanation 
phyficians have eagerly indulged in them, but, it will in 
general be found, that when they are applied to the ex- 
planation of the phenomena of a, living body they are in- 
admiflible. 

OF THE COATS OF THE STOMACH. 

The coats or membranes forming the ftomach are* 
the outer, the mufcular, the nerous, the vilous, and the 
three cellular coats. For thefe fubdivifions, however, I 
fee no ufe, nor are they authorifed by the natural ap¬ 
pearance of the coats of the ftomach. When there is a 
diftinftion in texture, ftrufture, or fundion, and where 
thefe lamina can be feparated, we fliould confider them 
as coats; but a mere intermediate tilTue of veffels, or the 
conneding cellular membrane, are improperly confidered 
as diftind tunics. 

First coat. —From what has been already faid of 
the peritoneum, it will readily be allowed that the outer 
coat of the ftomach is formed by the peritoneum; a coat 
common to all the inteftines. Were this not fufficiently 

* Thus the gallro-epiploic artery prefents direftly forward. It 
has been wounded^ and bled both into the ftomach and outwardly. 
I fliould conceive it poflible in fuch a cafe to tie the artery. 

t Winflow. 
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evident in itfelf, it might be afeertained by differing the 
peritoneum from the cardiac orifice of the ftomach, where 
it will be found refle^ied from the diaphragm., This coat 
is firm, fimple in its texture, having no apparent fibrous 
texture, and fmooth on its outer furface, with many mi¬ 
nute veifels. Under the peritoneal coat is the firfl: cel¬ 
lular coat, being in fad a fhort cellular tiffue betwixt the 
peritoneal coat and the mufcular coat. 

Muscular coat. — The mufcular coat of the fto- 
raach confifts chiefly of two lamina of fibres ; lefe diftind 
however than thofe of the oefophagus, or, in other words, 
more clofely and irregularly conneded. One fet of 
fibres runs longitudinally, that is, from the one orifice 
to the other; the other fet runs encircling the ftomach ; 
yet there are fuch irregularities that it is difficult in every 
place to recognize the two great and original divifions 
of fibres; and on this account in general three ftrata or 
feries of fibres are deferibed*. For an example of this 
apparent irregularity, there comes down upon the flat 
fide of the ftomach an irregular fafciculus of fibres, ap¬ 
parently from the longitudinal fibres of the cardiac ori¬ 
fice, and continued from thofe of the oefophagus, which 
yet take a courfe fairly encircling the ftomach. They 
cannot be ftridly faid to belong to either the circular or 
longitudinal feries, and in many places thofe which run 
longitudinally on the ftomach feem to fink and lofe them- 
felves amongft the lower fibres, or are refleded into tranf- 
verfe fibres. 

Thefe mufcular fibres of the ftomach do not run in 
an uninterrupted courfe, but fplit, rejoin, and form a 
kind of retiform texture, through which the coats be¬ 
neath are at intervals difcernible. This ftrudure would 
appear to beftow a greater povyer of contradion on the 
ftomach. The ftrong longitudinal fibres which are feen 
upon the oefophagus form the outer ftratum of the muf¬ 
cular coat of the ftomach, and they extend from the 

* The moft; general opinion is, that there are three layers of fibres 
in the ftomach. Some deferibe an external longitudinal feries; a 
middle tranfverfe ftratum; and again the internal fibres running longi¬ 
tudinally. See Galeati Aead. de Bolgne. 
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cefophagus and cardiac orifice in a flellated form alongft 
the upper curvature, and downward upon the great end 
or facculus ventriculi. Then we have to obferve a fet 
of circular fibres, which forming rings upon the great 
end, extend over all the ftomach, like the circular fibres 
of the arteries. Thefe fibres do not each encircle the 
ftomach entirely, but while their general diredion is cir. 
cular,. they are fo interwoven that no one fafciculus can 
be followed to a great extent. Thefe are called the 
TRANSVERSE FIBRES Or STRATUM ; wWle the deepeft 
ftratum confifts of the continued circular fibres of the 
oefophagus. Thefe laft fibres are ftrong upon the car¬ 
diac orifice, and may be prefumed to form a kind of 
fphinder; but they diminifli as they are remote from the 
fuperior orifice. The lower or pyloric orifice of the 
ftomach, however, is more carefully guarded by mufcu- 
lar fibres 5 having in the duplicature of the inner coatq 
a diftinct circular ring of mufcular fibres. 

The cellular tiftue, being intermingled with the muf¬ 
cular fibres, conneds and ftrengthens them, and gives 
the appearance of little white lines interwoven with the 
jnufcular fibres, and which fome have defcribed as fmall 
tendons There is alfo to be obferved a broad liga¬ 
mentous band on the two flat furfaces of the ftomach 
towards the pylorus. They are like the bands of the 
colon, but hot nearly fo ftrong or evident. They are 
Formed by the denfer nature of the cellular tiffue, and 
snore intimate union betwixt the firft and fecond coats. 

OF the action of the muscular coat. 

Upon confidering the weaknefs of the mufcular fibres 
of the ftomach, and the membranous nature of the whole 
coats, it appears that the general adlion of the. ftomach 
is flow, regular, and by no means a forcible contra£tion; 
not an apparatus for triturating the food, but merely 
giving motion to its contents. But regarding the extreme 
lenfibility of the ftomach, and the gradual and regular 
fucceflion of aftion, much will be found that is worthy 


* See WInllow, Xe£^. viii, p- 57* 
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or attention *. It fhould feem that the morfel is fent 
down into the cefophagus by a fuccelhon of aflilons, pre¬ 
ceded by a perfeft relaxation ; and that when the food 
arrives at the fuperior orifice of the ftoraach, by the fame 
relaxation preceding the contradion, the mufcular fibres 
of the upper part of the ftomach yield and receive the 
food compreffed by the cefophagus. Attending to the 
form of the ftomach, we fee a provifion for the reception 
of the food into the great facculated fundus on the left 
extremity. And here we (hall find that there is a greater 
profufion of veflels for the fecretion of the juices of the 
ftomach, and a fet of mufcular fibres, probably relaxing 
and yielding to receive the food, and excited to adion 
only when the procefs of digeftion has been in part or 
entirely accomplilhed. Often, on diftedion, I fee the fac 
or left extremity of the ftomach diftended, when towards 
the right extremity it is like the inteftine in form. Mr, 
Home, obferving that it was fometiraes contracted in the 
middle, has on this founded an opinion regarding the ufe 
of the fpleen, more remarkable for ingenuity than found- 
nefs. We have proof that when the food has remained 
the ufual time in the great fac of^ the ftomach, and 
comes in fucceflion to be prefented at the lower orifice, 
if the ftomach is healthy and the change upon the food 
perfefl:, the lower orifice is relaxed, and yields to the 
contraction of the mufcular fibres of the ftomach, and 
the contents of the ftomach are paffed into the duode¬ 
num: but if the food has been of an indigeftible nature, 
it is rejected. The pyloric fibres refufe the neceflary re¬ 
laxation, and by the unnatural excitement an antiperif- 
taltic motion is produced, and the matter is again thrown, 
into the great end of the ftoraach, or rejected by vomit-- 
ingf. There is in the natural aCtion of the ftomach a 
ftimulus, followed by a regular fucceftion of motion in its 
fibres, conveying the contents from the upper to the 

* See Haller’s Esperlmeiits. Opera Minora, Ventriculus Motus 
perillalticus. 

t It would feem that the upper orifice of the ftomach has a power 
of contraction on uoulual' ftiinulus applied. Haller loc. cit. Exp. 
ecpiit. 
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lower orifice of the ftomach. Of this excitement and 
adion we are not confcious; but when the aftion ia 
difordered by an unufual excitement, the lower orifice is 
not unlocked, the adion becomes violent (the reverfeof 
what naturally takes place), and pain or uneafy feelings 
are produced. Upon this principle, may be explained 
the naufea and vomiting which take place at certain 
times after eating, when balls or concretions nre lodged 
in the ftomach. While the food lies in the greater ex- 
tremity, or in the body of the ftomach, and the ball or 
concretion with it, there is no great excitement; but when 
it has fuftered the neceflary change, and is approaching 
to the pyloric orifice, this part, being as it were a guard 
upon the inteftines, is fuddenly excited, vomiting is pro* 
duced, and the ball is thrown into its old place in the 
facculus or great end. 

An attempt has been made to diftinguifh the affeftions 
of the ftomach according as they proceed from the vi- 
tiated fecretion, or the difordered mufcular aftion. For 
example, it has been faid, if there is pain when the fto* 
jnach. is empty, then is it owing to the fecretions of 
the ftomach hurting the coat; if there be pain when 
the ftomach is full, or at regular period after taking food, 
then is it proceeding from difordered mufcular aOion. 
This is fettling the whole difficulty on too eafy terms, 
The funftion of the mufcular fibre and of the fecreting 
veffels are not thus diftinft. The motion of the ftomach 
itfelf and the fecretions into it are aftions conducing to a 
general refult, and nature has fecured the end by com* 
bining the means; and vitiated fluids poured into the 
ftomach even by its own veffels, are attended with irre* 
gular fpafmodic pains. 

This great fenfibility, producing effe£ts almoft like in¬ 
telligence, is apparent in the more common diforders of 
the ftomach. We fhall find the meteorifmus ventriculi 
(the great diftention of the ftomach by flatus) exifling 
for weeks, and yet the food paffing in regular courfe 
through its orifices. We fhall find very frequently food 
of difficult digeftion lying in the ftomach and opprelling 
its fundions for days, while food more recently recrived 
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niay ftave undergone the adual changes, and have paffed 
through the pylorus into the duodenum. 

Owing to the fame flow and fucceflive adion of the 
flomach, it often happens that ulceration and fchirrous 
pylorus, or other obftruftion of the lower orifice of the 
ftomach, is attended with pain, naufea and vomiting, only 
at ftated intervals after taking food; ue. at the time in 
which the food fhould be fent into the inteftines in the 
natural courfe of aftion. 

The mufcular fibres of the ftomach are excited by fti- 
muli, applied, not to their fubftance, but to the contigu¬ 
ous coats; and betwixt the delicate furface of the inner 
coat and the mufcular fibres there is the ftrideft fympathy 
and connexion. The fame connection holds in a lefs 
intimate degree betwixt the outer coat and the mufcular 
fibres; for when a part on the furface of the ftomach of 
a living animal is touched with acid or ftimulating fluids, 
the part contracts *. The ftomach is confidered as lefs 
irritable than the inteftines, becaufe it is alleged that a 
ftronger dofe of a medicine is required to prove emetic 
than to aCt as a purgative: but we ought to confider that 
the action thus excited in the inteftines is merely an ac¬ 
celeration of their fecretions; but vomiting is the inter¬ 
ruption of the ufual 'aCtion, requiring fuch a violent ex¬ 
citement as to invert the natural aCtion. 

But there is fomething more than this; as the func¬ 
tion of the ftomach differs from that of the inteftines, fa 
may the quicknefs of their aCfion. Thus in the ftomach 
a gradual change is to be produced upon the food, re¬ 
quiring time and a flow degree of motion; but in the in¬ 
teftines there is a greater agitation of their contents, and 
a quicker aCtion of their coats; to bring the fluids into 
more general contaCt with the abforbing furface, and to 
give greater activity probably to the abforption by the 
laCteals. I am inclined to think that the ftomach is the 
moft irritable part of the body, and fufceptible of the 

* ‘f In ea fede qua tangitnr, qpntrahitur, fulcufque profundus 
nafcitur, et ruga ; cibufque aliquando propellitur ut a fede contrafta 
fugiat. Minus tamen quam inteftina ventriculus irritabilis eft : bine 
Kaetica fortiora necefle eft purgantibus.”—Haller. 
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mo ft minute diftinftions in the nature of the ftimuU qp. 
plied to it. The phenomena of the living animal, and 
experiments in thofe recently killed, fufficiently prove 
the contractile powers of the two orifices. Experiments 
have been made which ftiew the powers both of the car¬ 
diac and of the pyloric orifices in retaining the contents 
of the ftomach after the oefophagus and duodenum have 
been cut acrofs. The ftomach of a rabbit has been 
fqueezed in the hand after cutting the duodenum, with- 
out any of its contents having efcaped * ; and in fimilar 
experiments, the finger being introduced into the lower 
orifice of the ftomach of an animal yet warm, the fibres 
of the pylorus were found to contrad ftrongly upon it. 
Upon forcibly compreffing the ftomach, the food will be 
made to pafs into the oefophagus much more readily than, 
into the duodenum ; which is another proof how necef- 
fary the natural feries of actions is to the relaxation of the 
pylorus. 

Of vomiting. —When there is an unufual or unna» 
tural irritation on the ftomach, or when it is violently 
ftimulated or oppofed in its natural courfe of adion, the 
motion becomes inverted; and drawing by fympathy 
other mufcles to its aid, the contents of the ftomach are 
evacuated by vomiting. Thus W'here the food takes • 
changes inconfiftent with healthy digeftion j or when fo* 
lid matters lodge in the ftomach ; or when fecretions of 
the duodenum pafs into the ftomach, or unufual adions 
are propagated backwards upon the ftomach from the 
upper portion of the canal; or when emetics are taken, 
which are unufual ftimuli; or when there is inflamma¬ 
tion in the ftomach, which, from giving greater fenfibi- 
lity, produces the fame effed with more violent ftimuli j 
or when the coats are corroded or ulcerated; —- vomit¬ 
ing is produced. That vomiting may be produced by 
the inverted motion of the ftomach and oefophagus 
alone, is apparent from experiments upon living animals, 

* See a paper in the 3d vol. of Sandifort, Thef. 

An excellent plate of the Pylorus given with this DifTertation. —? 
Morgagni Adverfar. 111 . IV. de YentncuU Strud«, 
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•where the abdominal mufcles are laid open, and from 
cafes in which the ftomach has lain in the thorax, and 
yet been excited to afl:ive vomiting *. Again, it is equally 
evident that^ when the ftomach is excited to vomiting, 
there is confent of the abdominal mufcles, by which they 
are brought into violent and fpafmodic aclion; not al¬ 
ternating in their action, as in the motion of refpiration, 
but ading fynchronoufly, fo as greatly to affifl in com- 
prefiing the ftomach : but at the fame time, the action 
of thefe mufcles, however forcible.their contradion, can¬ 
not alone caufe vomiting; nor has this adion any ten¬ 
dency to produce fuch an effed on other occafions in 
which the utmoft contradion of the diaphragm and ab¬ 
dominal mufcles is required to the compreffion of the 
vifcera. Many have conceived that vomiting is entirely 
the effed of the adion of the abdominal mufcles and 
diaphragm. Such, for example, has been the opinion 
not only of J. Hunter, but of Duverney, and of M. Chi¬ 
rac in Hift. de FAcad. des Sciences, 1700. M. Littre 
oppofed this notion, and contended before the Academy, 
that the contradion of the diaphragm, was the principal 
caufe of vomiting. M. Lieutaud in 1752 fupported the 
idea that vomiting is the effed of the adion of the fto-- 
mach. He found, upon diffedion, in a patient whole, 
ftomach had refifted every kind of emetic, that it was 
greatly diftended and become infenfible; and con¬ 
cluded that the •want of adion in the ftomach, and con- 
fequent lofs of the power of vomiting, was a ftrong proof 
of the adion being the effed of the contradion of the 
ftomach only. There are other more curious inftances 
of difeafe of the ftomach preventing the mufcular con- 
tradion in any violent degree, and confequently the 
abfence of the ufual fymptom of vomiting: — an in- 
ftance of this kind will be feen in Dr. Stark’s work. 
In my Mufeum I have a preparation of a ftomach, 
in which the walls had become, fo thick that they^ 
could no longer buffer contradion by the mufcular 
fibres j the confequence of which was that, although the 

•** Ses Wepfer de Cicuta Aquatica,.p. 68 . — Sauvage’s Vomitus. 
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inner coat of the ftomach was in a raw and ulcerated 
ftate, there was no adive vomiting, | 

The fingultus feems the partial exertion of the fym. j 
pathy betwixt the upper orifice of the ftomuch and the di. | 
aphragm, by which a kind of weak fpafmodic aftion is ex- j 
cited in it, blit without a concomitant inverted adion in the | 
ftomach and cefophagus. It is a convulfive and fonorous ‘ 
infpiration, owing to an irritation of the'upper orifice of 
the ftomach and cefophagus, bht not exadly of that kind 
which caufes inverfion of the natural adions of the fto- 
mach. Thus we have the fingultus from gluttonous 
diftention of the ftomach, from fome medicines and poi- 
fops, from fome crude aliment, or even from fome foreign 
body {licking low in the cefophagus, or from inflamma¬ 
tion, The bourborigmi and rumination feem to be gentler 
inverted adions of the upper orifice of the ftomach and 
oefopha gus, unaflifted by any great degree of comprelSon 
of the ftomach by the abdominal mufcles and diaphragm. 

The full adion of vomiting is preceded by infpiration, 
which feems a pfovifion againft the violent excitement of 
the glottis, and the danger of fuffocation from the acrid 
matter of the ftomach entering the wind-pipe; for by 
this means the expiration and convulfive cough accompa¬ 
nying or immediately following the adion of vomiting, 
frees the larynx from the ejeded matter of the ftomacL 
But the adion of the diaphragm is farther ufefulbyaft- 
ing upon the mediaftinum, which embraces the oefopha- 
gus, and no doubt fupports it in this violent adion. 

NERVOUS OR VASCULAR COAT OF THE STOMACH. 

What Haller calls the nervous coat, is the cellular 
ftrudure in which the veifels and nerves of the ftomach 
ramify and divide into that degree of minutenefs which 
prepares them for pafiing into the irmermoft or villous 
coat. It may with equal propriety be called the nervous, 
the vafcular, or the great cellular coat*. Taking it as the 

* To call it cellular coat, however, would be to confound It 
the' three cellular coats generally enamerated by authors. 

tluT'l 
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third diftindt coat of the ftomach, it is connected with 
the mufcular coat by the secqnd cellular coat, and 
with the villous coat by the third cellular coat* 
Striftly, however, it is the fame cellular membrane, tak¬ 
ing here a loofer texture to allow of the free interchange 
and ramification of veflels. When macerated, it fweils 
and becomes like fine cotton, but has firmer and aponeu- 
rotic-like filaments interfering it; it can be blown up fa 
as to demonftrate its cellular ftrurure It is in this 
coat that anatomifts have found fmall glandular bodies 
lodged, efpecially towards the extremities or orifices of 
the ftomach. 

Villous coat. —This is the inner coat, in which the 
velfels are finally diftributed and organized to their parti¬ 
cular end. It is of greater extent than the outer coats of 
the ftomach; which neceflarily throws it into folds or 
plicae. Thefe folds take, in different animals, a variety 
of forms: but they are fimple in man; from the oefo- 
phagus they are continued in a fteilated form upon the 
orifice, but form no valve here. In the body of the 
ftomach they are more irregular, fometimes retiform, and 
fometimes they form circles or fquares, but they have ge¬ 
nerally a tendency to the longitudinal direflion. In the 
pyloric orifice the villous coat forms a ring, called the 
valve of the pylorus, which, however, has no refem- 
blance to a valve in its form or aflion. This ring is not 
formed by the inner coat of the ftomach alone, but by 
the inner ftratum of fibres of the mufcular coat, the 
vafcular and cellular coats, and the inner or villous coat* 
The effeQ: of all thefe coats, reflected inward at the lower 
orifice, is to form a tumid and pretty thick ring, which 
appears like a perforated circular membrane when the 
ftomach has been inflated and dried ; but in neither ftate 
is its direction oblique fo as to adt as a valve. It feeras 
capable of refifting the egrefs of the food from the fto¬ 
mach, or the return of the matter from the duodenum, 
merely by the action of the circular fibres which are in¬ 
cluded in it. 


• Wiflilow, fe<a. yiii* p* 64. 


On 


272 OP the stomach. 

On the furface of the inner coat of the ftomach, fnnll 
retiform rugae and a pile of innumerable villi are ob- 
ferved. But this ftruclure of the ftomach has not been 
fo fully examined, and is not fo perfectly underftoodas 
the analagous appearance in the inteftines. Glands are 
alfo defcribed as opening upon the inner furface of the 
ftomach : and thofe who have not been able to fee thefe 
glandsj which are feated in the third cellular coat, yet 
believe in their exiftence from analogy; while others 
obferve foramina toward the upper and lower orifice of 
the ftomach, which they fuppofe to be the opening or | 
du&s of glands. Thefe, however, which I believe to be 
merely cryptae or follicles, are themfelves the fecreting 
furface, and not the duds of the proper round glandular 
bodies ; at the fame time it muft be admitted that dif- 
eafe, as if magnifying and giving fize ,to the ftrufture 
of the ftomach, fhews a glandular and tuberculated 
ftrudure. 

GASTRIc FLUID. There is fecreted into the ftomach 
a fluid, which is the chief agent in digeftion. The mod 
common opinion is that it flows from the extreme ar- 
teries of the villous coat in general, partly from the 
mucous crypto and duds. But I fhould confider thefe 
glands rather as analagous to the mucous folKcles of the 
cefophagus and lower portion of the inteftine, and merely 
as lubricating and defending the paffages. I fee no reafonto 
fuppofe that the gaft.ric juice can lodge or he retained in the 
coats or veffels of the.ftomach, as has been imagined*. 

I think the minute veflels of the ftomach difehargeit 
from the villous furface in the moment of its. formation. 
We obferve no duds and cannot fuppofe that gaftric juice 
can be contained in the fecreting blood veflels. "When 
pure, it is a pellucid, mucilaginous liquor," a little fait 
and brackifh to the tafte like moft other fecretions, and 
havirig the power of retarding putrefadion and dif- 
folving the food. It ads on thofe fubftances which are 
nutritious to the animal, and which are peculiarly adapted 
to its habits. It has, confequently, fome variety of pro¬ 
perties in different animals. The-fecreting powers of the 

* By .Dr. A'dams and Mr. A. Burns, ' 
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flomach feem fo far to accommodate themfelves to the 
food received into it, that the property of the gaftric 
fluid is altered according to the nature of the food. 
This affords another argument in favour of a flmple diet; 
fmce, in a variety of condiments received promifcuoufly 
into the ftomach, the chance is the greater of fome in¬ 
gredient becoming an offenfive load. 

It feems to be a peculiarity in the human ftomach, 
that it has a greater capacity for digefting a variety of 
animal and vegetable bodies. But I fliould at the fame 
time conceive that the natural power of digefting the 
fimple and appropriate food is diminiftied as the ftomach 
gains the power of diffolving a variety of fubftances *. In 
other creatures, a hidden change of food is rejected, and 
the powers of the ftomach are found incapable of acting 
duly on the aliment, though time fo far accommodates 
the gaftric fluid to the ingefta that the animalization be¬ 
comes perfedt. Mr. Hunter fpeaks of the power of cattle 
eating and digefting their fdcundines f. I have feen the 
membranes coiled in the bowels of a cow; but I too 
haftily concluded this to be the caufe of death, I am 
corredted by the authority of Dr, lenner and Dr. Adams. 
The fad is fufficiently afcertained, that the nature of the 
digeftive procefs may be fo far altered that gramenivo- 
rous animals may be made to eat flefli, and carnivorous 
animals brought to live upon vegetables. This fad throws 
us back from the fimple idea which we ftiould be apt to 
entertain of the nature of the change produced by digef- 
tion, viz. that it is fimply chemical. For-v/e fee that the 
nature of the folvent thrown out from the ftomach, and 
its chemical properties, may be changed by an alteration 

* Dr. Adams’s experiments go to prove that the gaftric juice 13 
always the fame. An early friend of mine. Dr. Cheyne, whofe works 
on the difeafes of children have fufficiently proved his minutenefs and 
accuracy of obfervatiori, lately told me that on the principle here 
exprefled he has been very fuccefsful in humoring the delicate fto- 
machs of his patients ; he has found that tvro kinds of food received 
at once into the ftomach will be rejeSed; when feparately, they will 
not diforder the ftomach. 
f See Obfervatioas on Digeftion. 
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in the adion of the coats of the ftomach. Thus-wear? 
baffled in our enquiries, and brought back to the confi. 
deration of this living property, which can fo accommo. 
date itfelf to the nature of the aliment. 

The gaftric fluid has been colleded from the flomachs 
of animals after death, by fponges which the animal has 
been made to fwallow, or which have been thruft down 
into its flomach, incafed in perforated tubes. And, laftly, 
it has been obtained by exciting the animal to vomiting, 
when the ftomach was empty ; for the fecretions of the 
ftomach are then poured out unmixed with food *, Al¬ 
though by thefe means a fluid may be obtained which 
may properly be called the fuccus gaftricus, yet it mull 
contain a mixture of the faliva, and fecretions from 
the glands of the oefophagus and pharynx, with the 
glandular fecretions of the ftomach, and the general vaf- 
cular fecretion from the furface of the ftomach. It is a 
fluid, then, upon which the chemift can operate with no 
hope of a fuccefsful or uniform refult. And indeed che- 
iniftry feems no farther to aflift us in forming an accurate 
conception of the changes induced upon the fluids in the 
alimentary canal, than that the more perfed, but ftill 
very deficient, experience of the modern chemift fuccefs- 
fully combats the fpeculations of the chemifts of former 
ages. For example 5 it was formerly fuppofed that di- 
geftion was a fermentation, and that this fermentation 
was communicated and propagated by the gaftric juice, 
;Tt is now found that the gaftric juice has properties 
the reverfe of this ; that it prevents the food from taking 
an acid or putrefadive fermentation; that it ads by cor¬ 
roding and diflblving the bodies received into the fto¬ 
mach ; and that it is itfelf at the fame time converted in¬ 
to -a new fluid, diftind in its properties f. It is almoft 

fuper- 


* By Spallanzani. 

•j* The moft curious faft is that property of the coats of the fto¬ 
mach, or of the fluids lodging in the coats of the ftomach, by which 
milk and the ferum of the blood are coagulated. It has been found 
that a piece of the ftomach will coagulate fix or feven thoufand times 
its own weight of milk. This adticn feems a neceflary preparation 
for digeftion^ which fhews us that the moft perfed and fimpiy nutri- 
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fiiperfluous to obferve that the gaftric juice has no 
power of ading upon the coats of the ftomach daring 
life; whether this be owing to the property, in the living 
fibre, of refiflance to the adion of the fluid, or that there 
is a fecretion bedewing the furface, which prevents the 
adion, it is not eafy to fay; but more probably it is 
owing to the refiltance to its adion inherent in a living 
partf. 

Mr. Hunter fuppofed it necelTary that the animal fhould 
be in health, immediately preceding death, in order that 
the fecretion of the gaftric juice may be natural, and 
capable of diflbiving the dead ftomach : but in the plate 
I have given, ftiowing the effeds of this procefs, the 
child was emaciated by long illnefs. 

Of digestion. By trituration and maftication, and 
the union of the faliva with food in the mouth, it is merely 
prepared for the more ready adion of the ftomach upon 
it. No farther change is induced upon it than the divi- 
fion of its parts and the forming of a foft pulp. But in 
the ftomach, the firft of thofe changes (probably the molt 
material one) is performed, which by a fucceffion of ac¬ 
tions fits the nutritious matter for being received into the 
circulation of the fluids of the living body, and for be- 


tlous fluid is yet improper, without undergoing a change, to be re¬ 
ceived into the fyftem of veffels. For example; milk and the white 
of eggs are firft coagulated, and then pafs through the procefs of 
digeftion. See J. Hunter, Animal (Economy, Obfervations oa 
Digeftioa. 

* I do think it a very felf-evident faS:, notwithftanding Dr. 
Adams’s taunting manner of quoting thefe words. See that very ia- 
terefting work on Morbid Potfons, preface, xxxvi. 

f Mr. Hunter is one great authority on this fubjeft, &c. 

See alfo Morgagni Adverf. III. A. XXIV. 

Dr. Adams on Morbid Poifons, preface ; and Mr. A. Burns’s, of 
Glafgow, paper. Edin. Journal, Ap. 1810.' Amorigft other cuilous- 
fads ftated by Mr. Burns is this, that he. has found all the length of 
the alimentary canal diffolved into a pulpy glutinous mafs. I, may 
fay that, conneded with the difcuffion, there may enter a queftion as 
to what is the caufe of a tendernefs fometimes to be obferved in all 
the membranes of the body. 1 have to-day examined the vifcera of 
a negro, where the inteftines were particularly tender, but the peri« 
t^rdium and valves of the heart more remarkably fo ftill. 
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coming a component part of the animal. For ntiw tie 
gaftric juice ading -on this fluid mafs quickly diflblves 
digeilible part, and entering into union with it produces 
a new fluid, which has t«en called chyme, a thick or 
vifcid and turbid fluid. The mafs has changed its fenfible i 
and chemical properties; it has fuffered the full adioa | 
of the ftomach, and by the gradual and fucceffive muh 
cular adion of the {loraach it is fent into the duodenum. 
The food is converted into chyme by the operation of the 
gaflric fluid, by an operation peculiarly animal, a procefs 
of life. And the eonverfion of the food into a new fob- 
fiance is unattended by any chemical change, ftridly 
fpeaking, if by chemiflry we underhand the mutual in* 
fluence of dead matters in forming compounds or fepa. 
rating and extricating the conflituent parts. Animal or 
vegetable matter in the heat and moiflmre of the ftomach 
would quickly fall into the fermentations j but the living 
proportion of the flomach prevents this. In thislfpeak 
of the ftomach in health; when weak, then the fymp. 
tom announcing the diminiflied power is the extrication 
of gas, or the formation of acids, wirfi oppreffionand un* 
eafy fenfations. The contents ^ dae ftomach confift of 
air (partly fwallowed, partly extricated by chemical 
change, but ftill more in all probability by the heat); of 
chyme ; and of a grofler part incapable of becoming nu* 
tritious, and the reparation of which from the chyme is 
accomplifhed by the adfcion of the canal. Now the fto- 
mach being ftimulated by fulnefs, by fetus, and more 
ftill by the peculiar irritation of the food to which it is 
natural to fuppofe its fenfibility is adapted, the mufcular 
coat is brought into adtion, and the contents of the fto* 
mach delivered into the duodenum. Here having addh 
tiorial ingredients, it is farther changed in its nature, and 
approximates more to that of the fluids circulating in the 
veflfels. It is called chyle; it has become a white milky 
fluid, which by the property of the living furfece of the 
lous coat is feparated from the mafs, and abforbed by 
thel afteal vefliels of the inteftines *. 

^ Se« farther of the ladeal and abfbrbent fyitem. 
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Hunger and thirst. We are folicited to take 
food by the uneafy fenfation of hunger, and by the an¬ 
ticipation of the voluptuous fating of the appetite, and by 
the pleafures of the palate. Hunger isconfidered as the 
effed of the attrition of the fenfible coats of the fto- 
mach upon each other by the periftaltic motion of the 
ftomach and compreffion of the vifcera. This appears to 
be too mechanical an explanation. If the fenfation pro¬ 
ceeded merely from fuch attrition of the coats of the 
ftomach, food receaved into the ftomach would be more 
likely to aggravate than to afiuage the gnawing of hun¬ 
ger j to excite the adion of the ftomach would be to ex¬ 
cite the appetite, and an irritable ftomach would be at¬ 
tended with a voracious defire of food. Something more 
than mere emptinefs is required to produce hunger. 
There appears to be a deficiency of the due ftimulus to 
the ftomach, and a confequent uneafy fenfation which is 
allayed by fulnefs. Hunger does not appear to be occa- 
fioned by ftimulus, but by a want of due excitement, by 
which the irritability of the coats and adioh of the vef- 
fels are as it were fuffered to accumulate ; and this ten- 
fion, and irritation, and fulnefs of veflels, is relieved by 
the food which excites the adion, draws out the fluids, 
and gives adivity to the fyftem of veflels. 

Thirst is feated in the tongue, fauces, cefophagus, 
and ftomach. It depends on the ftate of the fecretions 
which bedew thefe parts, and arifes either from a defi¬ 
ciency of fecretion or from an unufually acrid ftate of it. 
It would appear to be placed as a monitor calling for the 
dilution of the fluids by drink, when they have been ex- 
haufted by the fatigue of the body and by perfpiration, 
or when the contents of the ftomach require to be made 
more fluid---the more eafily to fufferthe neceflary changes 
of digeftion. 

The change on the fecretion of the tongue and fauces 
from diforder of the ftomach, is not, I imagine, a con- 
fequence of an influence communicated along the con¬ 
tinuous furface. It has its origin in this natural confti- 
tutioa of the parts; this conne^on which nature has 
^ftabiilhed betwixt the ftomach and tongue, betwixt the 
T 3 appetite 
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appetite and the neceffity of the fyftem. The ftate of 
the tongue, the loofe or vifcid fecretions of the throat 
and fauces^ even the fecretion of the faliva, theirri- 
tabiiity of the larynx, are influenced by the flomach. 
The more permanent and demonftrable effects, on the 
tongue are principally attended to ; which perhaps is the 
reafon that we only fee by this that the flomach is dif. 
ordered, not how it is affefled. 

The cardiac orifice is the chief feat of all fenfations 
of the flomach both natural and unufual, as it is the 
mofl fenfible part of the flomach. Indeed we might 
prefume this much by turning to the defcription and 
plates of the nerves; for we fhall find that this upper 
part of the flomach is provided in a peculiar manner with 
nerves, the branches of the par vagum. 

The fympathy of the flomach with the reft of the in- 
teflinal canal, the connexion of the head and flomach 
in their affe6;ions, the effedl of the diforder of the flomach 
on the adion of the vafcular fyftem and of the fkin, and 
the flrid confent and dependence betwixt the flomach 
and diaphragm and lungs, and in a particular manner 
with the womb, tefticle, &c.-r— and again, the eonnec-. 
tion of the 'flomach with the animal oeconoray, as a 
whole, — muft not efcape the attention pf the fludent of 
medicine. 


SECTION III. 

OF THE SMALL INTESTINES. 

The fmall inteflines are defcribed as that part of the 
inteftinal canal which is betwixt the pyloric orifice of the 
flomach and the valve of the colon. They are reckoned 
in length at four or five times the height of the body; 
they form that part'of the canal in which the digeftionis 
completed, and the nutritious fluids abforbed from the 
wafle of die ingefla. They are commonly fubdivided in' 
,3 ta 
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to the duodenum, jejunum, and ileon; or- more fimply 
into the duodenum and inteftinum tenue*. 

OF THE DUODENUM, 

The DUODENUM {lands diflinguiihed from the general 
tract of the fmall inteilines by its fhape, connedions, 
and fituation. It is greatly larger than any other part of 
the fmall inteftinesj irregular and facculated; more flefhy 
and, although it has fewer plicae, it is more glandular 
and more vafcular : but its greatell peculiarity, and that 
which muft convince us of its importance in the animal 
ceconomy, and of the neceifity of attending to it in dif- 
oafe, is this, that it is the part which receives the biliary 
and pancreatic ducts, and in which a kind of fecond 
ftage of digeftion takes place 5 and that by the diforder 
of thefe fecretions it muft be primarily affected. The 
duodenum takes a courfe acrofs the fpine from the ori¬ 
fice of the ftomach until it touches the gall-bladder. 
Firft it goes in a diredion downward; then it paffes up¬ 
ward till it touches the gall bladder; then making a fud- 
deri turn it defcends diredly near to the right kidney, 
and is then involved in the lamina of the mefocolon; it 
then takes a fweep towards the right fide, obliquely acrofs 
the fpine, and a little downward j it afterwards runs be¬ 
hind the head of the pancreas and the great veffels paff. 
ing to the fmall inteftines, betwixt the vena cava and the 
vena port^ ; and then again toward the left of the aorta, 
but dill bound down by the root of the mefocolonf. This 
portion of the inteftine receives its name from being ufu- 
ally meafured off twelve fingers breadth, or from five 
to fix inches^ from the orifice of the ftomach. I have 

* Haller. 

■f How comes it, then, feeing the acute turns of this inteftine, 
that Ruyfch calls it Inteftinum digitale, vel inteftinum redlum bre- 
viffimum ?” Adverfar. Anat. Decad. II. 

See a good defcription of the duodenum by M. Laurent Bonaz- 
zoli, in the Tranfaftions of the Academy of Bologna. And the 
Differt. L. Clauffen. de duodeni fitu et nesu. Sandifort Thef. V. Ill, 
Monro, Medical Eflays. 

always 


T 4 



2Ho of the small intestines. " 

always preferred, however, a natural and not anarbi. 
trary divifion, and have confidered that portion of the 
intefliines as duodenum, which is above the lower la- 
mina of the mefocolon, or the point at which it emerges 
from the ftridture of the mefocolon. As in this extent, 
befides being tied down to the fpiae by the mefocolon, 
it has the peritoneum refledted off from it at other points, 
we have to remark the ligamentum duodeni renale, liga- 
inentum duodeni hepaticum. 

Although we (hall prefently treat of the coats of the 
fraall inteftines in general, yet it may not be improper 
here to obferve what are announced as peculiarities in the 
coats of this firfl; divifion. The firfl or peritoneal coat 
is imperfedt, as muff already be underftood; for it does 
not inveft the whole circumference of the gut; it ties 
it dowm more clofely, or it merely contains it in its du- 
plicature, while a greater profufion of cellular mem¬ 
brane accompanies this than the other divifions of the in- 
teftines. The mufcular coat is ftronger than that of the 
jejunum and ileon; the plies formed by the inner coats, 
fmaller than thofe of the other part of the fraall inteftine, 
and having more of a glandular ftrucbure. At the lower 
part of the firfl incurvation of the duodenum, the inner 
coat forms a particular procefs like to thofe which are 
called valvulas conniventes; and in this will be difcovered 
the opening of the biliary duft, within which alfo the 
dudus pancreaticus generally opens. 

It is not without feme reafon that anatomifls have con- 
lidered the duodenum as a fecond ftomach, calling it 
ventriculus fecundus, and fuccenturiatus; for there is 
here performed a change upon the food, converting the 
chyme (as they have chofen to call it,) which is formed 
in the ftomach, into perfed chyle. But to' fuppofe 
that the chyme is perfeded in the duodenum, is to fup¬ 
pofe the biliary and pancreatic fecretions neceffary to the 
formation of chyle ; a point which is not allowed: for 
many fuppofe that the bile is merely a flimulus to the in¬ 
teftines, holding a controul over their motions; other^ 
that it is ufeful only in feparating the chyle from the ex¬ 
crement 5 or again, that the bile is decompofed, part en* 
6 ' ’ ^ tericg 
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iering into the compofition of the chyle, while the other 
goes into that of the feces; it feems to beftov/ upon theia 
a power of ftimulating the inteftinal canal in a greater 
degree; and as the chyle is formed bccafionally without 
the prefence of bile, w'e may be induced the more rea¬ 
dily to allow that the bile does not in the natural actions 
and relations of the fyftems enter into the compofition of 
the chyle. At all events, we fee that it is the bile which, 
is the peculiar ftimulus of the inteftinal canal, and that 
when interrupted in its difcharge from the duds, the mo¬ 
tions of the belly are flow, and coftivenefs is the con- 
fequence. 

We find that there are poured into the duodenum 
from the liver and pancreas, fecretions which have 
an extenfive effed on the fyftem of the vifcera; and 
we muft acknowledge that the derangement of thefe 
fecretions muft operate as a very frequent and pow¬ 
erful caufe of uneafinefs, and that the duodenum muft 
often be the feat of dileafe and diftreffing fymptoms. 
We may obferve that, from the courfe of the du¬ 
odenum, pain in it fliould be felt under the feventh or 
eighth rib, paffing deep, feeming to be in the feat of the 
gall-bladder,_and ftretching towards the right hypochon- 
drium, and to the kidney, and again appearing as if on 
the loins. We may obferve farther, that from the con- 
nedions of this portion of the inteftine, and from the 
manner in which it is braced down by the mefocolon, 
fpafin, when flatus is contained in it, will fometimes pro¬ 
duce racking pains. Nay farther, when the irregula¬ 
rities of digeftion affed the duodenum, ar^ fpafm and 
digeftion follow; the diftention caufes it to prefs upon the 
gall-bladder, and the preflure and excitement together 
caufe an irregular and often an immoderate flow of bile, 
which with the acrid ftate of the food produces anxieties 
and increafed pain, inverted motion, vomiting, and even 
cholera. 

We muft not forget, that the inverted adion of the 
ftomach draws quickly after it the inverted motion of the 
duodenum. It may be of confequence to attend to this 
' ■ ‘ in 
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In the operation of an emetic, for the ftomach will fome. 
times appear to be difcharging foul and bilious matter 
•which we naturally may fuppofe to have been lodged in 
it, but which has aftually flowed from the duodenum, or 
has even come recently from the du6s inconfeq,uenceof 
the operation of the vomit 

From adefed in the natural degree of the ftimulating 
power of the bile, it will accumulate in the duodenum, 
occafioning anxiety and lofs of appetite, and even con- 
geftion of blood and a jaundiced Ikin; we may certainly 
affirm that thefe at leall are often conneded. Such ac¬ 
cumulation in the duodenum muft be attended with a 
languid adion of the whole canal, and inadivity of the 
abdominal vifcera, becaufethe perrflialtic motion is begun 
here in the natural adion of the inteftines ; and if the pro- 
per ftimulus be deficient here, fo muft it be in the whole 
ly^ftem of the vifcera. Hence the neceffity of roofing 
the adivity of the liver by evacuating the whole canal. 

I may further obferve, that it has been the opinion of 
the moft refpedabie old phyficians, thofe whofe know¬ 
ledge of difeafes has been drawn from an acquaint- 
aneewith anatomy, from the frequent infpedion oft dead 
bodies, and the obfervation of the fymptoms during life, 
that the ftudy of the difeafes conneded with the duode¬ 
num is the moft important which can occupy the atten¬ 
tion of the medical inquirer f. 

OF THE SMALL INTESTINES IN GENERAL, 

The fmall inteftines, under the name of jejunum 
and rleon, occupy the fpace in the middle and lower 
part of the abdomen, the great mafs forming convo¬ 
lutions in the umbilical region. The canal of the fmall 

* Indeed vomiting in confequence of concuffion and comprefiGon 
upon the whole contents of the abdomen, and in a particular manner 
on the liver, affords moft powerful means of operating upon the in'! 
fardlion and remora of the blood in the hepatic fyftena. 

f See Sandifort, vol. iii. p. 288, See Hoffmaii. 
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intellines is gradually and imperceptibly diminifhed in 
diameter as it is removed from the lower orifice of the 
ftomach ; fo that the termination of the ileon in the ca¬ 
put coli is confiderably fmaller than the duodenum. This 
trad of the fmall jnteftines performs the moil important 
fundion of the chylipoetic vifcera (if any can be faid to 
be peculiarly important where the whole is fo ftridly 
conneded) ; for here the food is moved flowly onward 
through a length of inteftine more than four times 
the length of the body *, and expofed to a furface 
amazingly extended by the pendulous and ioofe'dupli- 
catures of the inner coat. Here the faeces are gradu¬ 
ally feparated from the chyle, and the chyle adhering 
to the villi is abforbed and carried into the fyftem of 
veifels. 

The JEJUNUM t is the upper portion of the fmali in- 
teftine. Its extent is two-fifths of the whole. Its convo¬ 
lutions are formed in the umbilical region. 

The ILEON lies in the epigaftric and iliac regions, fur- 
rounds the jejunum on the fides and lower part, and 
forms three-fiths of the whole extent of the inteftine 
from the mefocolon to the valve of the cdion. The 
coats of the ileon are generally defcribed as thinner and 
paler j the valvular projections of the inner coat iefs con- 
fpicuous; and the mucous glands are apparent in the 
lower portion. The feveral parts of the fmall inteftines, 
which we may comprehend under the name of the long 
inteftine do not preferve a very exaCl relation in regard 
to their place in the belly, but in their motions they may 
be drawn to the right or left, upward or downward. 
This however I am convinced takes place in a much lefs 
degree than is generally believed. 

* The whole length of the inteftinal canal is generally ettimated at 
from fix to feven times the length of the whole body. 

■f So named from its being more generally empty. 

J We may then fpeak of the fmall inteftines in general, meaning 
the whole tra6k from the fliomach to the great inteftine; the duode¬ 
num being the fpace betwixt the ftomach and the lower lamina of the 
»efocolcn, the long inteftine being the traft esteading from the duo¬ 
denum to the golpn. 


There 
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There is fometimes found a lufus in the lower part of 
the ileon before it pafles into the colon; a blind pouch 
or c^cam is, as it were, attached to the ileon refembling 
the caput coli. I have found three inftances of this. 
Sometimes there is more than one c^cum. in the courfe 
of the ileon** 


MINUTE STRUCTURE Of THE SMALL INTESTINES. 

We have in fome meafure anticipated the genera! 
enumeration and charafter of the coats of the intef- 
tines, by what has been faid upon the coats of the fto- 
mach ; for we have here to diftinguifh the four great 
coats, the peritoneal, the mufcular, the vafcular, and 
villous coats. 

THE PERITONEAL COAT AND MESENTERY, 

The peritoneal coat of the fmall inteftines is of the 
fame nature with that of the ftomach, liver, fpleen, &c. 
It is a thin, fmooth, pellucid membrane. On the fur- 
face it has a moifture exuding from its pores; and it 
firmly adheres to the mufcular fibres beneath. Its tranf- 
parency makes the mufcular fibres, blood-veffels, and 
lymphatics eafily diftinguifiiable; and when it is differed 
or tom up, the longitudinal mufcular fibres will be found ' 
in general attached to it. Its ufe is to give a fmooth fur- 
fece and ftrengthen the inteftine, and in a great meafure 
to limit the degree of this diftention. 

The peritoneal coat of the inteftine is continued and 
refleOied off upon the veffels and nerves which take their 
courfe to the inteftine: or, what is the fame things and 
indeed is the more common defcription, the two lamina 
of the peritoneum which form the mefentery, after pro- 

* The appendices cascales of the ileon have given birth to a curi¬ 
ous queftioh in the pathology of hernia. See “ Hernia ab ilii 
'diverticulo.” Morgagni, Adv. Anat. 111 . “ Hernie formee p^r 

Pappendice de I’ileon.” Littre, Mem. de PAcad. Royale de* 
Sciences, an 1706; Rujfch, Palfin. &c. See cafes of anus at the 
jgrpin in the Mufeum^ Surgeons* Square. 

ceedkig 
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ceeding from the fpine and including the velTels, nerves, 
and glands belonging to the trad of the inteftine, invelt 
the cylinder of the inteftine under the name of perito¬ 
neal coat*. The mefentery is compofed of membranes, 
glands, fat, and the feveral fyftems of veflels, arteries, 
veins, ladeals, and nerves. As in reality it is a produc¬ 
tion of the peritoneum, it may be laid to arife froni the 
mefocolon, or the mefocolon from the mefentery, reci¬ 
procally. But at prefent we may trace the mefentery 
from the root of the mefocolon; —for the jejunum, 
emerging from under the embrace of the mefocolon, car¬ 
ries forward the peritoneum with it y and the laminae of 
the peritoneum, meeting behind the gut, include the vef- 
fels which pafs to it and form the mefentery. This con- 
nedion of the fmall inteftines by means of the prolong¬ 
ation of the peritoneum, while it allows a coniiderable 
latitude of motion, preferves the convolutions in their 
relations, and prevents them from being twifted or in¬ 
volved. But it is by the walls of the abdomen that th# 
inteftines as well as the more folid vifeera are fuppoited | 
for when the bowels efcape by a wound, a portion of an 
inteftine will hang down upon the thigh, unreftrained by 
the connedion with the mefentery. 

The mefentery begins at the laft turn of the; duode¬ 
num, or beginning of the jejunum. Its root irims ob¬ 
liquely from left to right acrofs the fpine. Here it has 
no great extent; but as it is prolonged tow'sud ^ intes¬ 
tines, it fpreads like a fan, fo that its utmoft margin is 
of very great extent; which may be conceived when we 
confider that it is attached to the whole extent of the 
fmall inteftines. In the middle of the fmall inteftine, the 
mefentery ,has its greateft extent or breadth; towards 
the beginning of the duodenum and the termination of 
the ilion, it is fhorter, and more clofely binds down the 
inteftine. 

* See Plate I. 5, 6 , 7,8. 
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MUSCULAR COAT OF THE INTESTINES. 

There is not a more important point of confideratioil 
in the anatomy of the vifcera, than this of the aftionof 
the mufcular coat. The appearance and courfe of the 
fibres fhail firft be defcribed, then their adtion, and iaftly 
their effed in difeafe. 

The peritoneum is united to the mufcular coat by a 
very delicate and denfe cellular membralie ; which in the 
enumeration of the coats we muft call the firft cellular 
coat, but which really does not deferve the name of a 
diftindt coat; for, as already faid, the outer lamina of 
the mufcular coat is raifed with the peritoneum, and ad¬ 
heres intimately to it. The fibres of the mufcular coat 
of the inteftines are fimpler than thofe of the ftomach; 
for here there are only two fets of fibres, the longitudi¬ 
nal and circular fibres. The outer ftratum confifts of 
the very minute and delicate longitudinal fibres. Indeed* 
when the fyftem has been eshaufted by a long and debi¬ 
litating illnefs with fcarcely any excitement of the intef- 
tinal canal, thefe fibres are not to be obferved. In a man 
who has been cut fuddenly off by difeafe, or who has 
died a violent death, they become more demonftrable ; 
and in difeafes where there has been congeftion and ex¬ 
cited action in the inteftines, they are of courfe ftill 
ftronger and more difcernibie. The internal ftratum of 
the muicuTaf fibres is much ftronger and more eafily de- 
monftrated, Thefe fibres will be obferved much ftronger 
about the duodenum and upper part of the-jejunum, but 
they become weaker and more pellucid towards the ex¬ 
tremity of the ileon. Tracing any particular fibre of 
the circular ftratum, it is found to form only a fegment 
of a circle, a part of the circuti of the inteftine. It 
feems loft amongft neighbouring fibres or cellular con¬ 
nections j but ftill,- taken together, the circular mufcu¬ 
lar fibres uniformly furround the w'^hole gut 

To account for that adion of the inteftines which 
urges on the food, we may fuppofe a greater degree of 

* Morgagni Adverferia Anatomica III. Animadverfio V. 

irritability 
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imtability and a£llvity to refide in the upper portion, 
where of courfe is commenced that aftion which is fuc- 
ceffively propagated downwards, carrying the faeces into 
the lower part of the canal. Some anatomifts have in- 
genioufly imagined that the inner ftratum of fibres fur- 
rounds the inteftine not in a circular diredfion, as was 
airerted_ by Willis, but obliquely and in a fpiral courfe j 
from which followed a fimple explanation of their effed:^ 
fince the contraction of the fibre winding lower in the 
inteftine, purfued the contents with a uniform, progref- 
five conftriCtion. 

Phyfiologifts have made a diftincllon in the motioia 
which they have obferved in the inteftines of living ani¬ 
mals. The one they call the vermicular, and the other 
the periftaltic motion. Upon looking into the belly of 
a living animal, or of one newly killed, there may be 
obferved a motion among the inteftines, a drawing-in of 
one part and a diftention and elongation of another part 
of the convolution. This motion has fome refemblance 
to the creeping undulating motion of a reptile, and has 
got the name of vermicular motion. On the other hand, 
the direct contraction of the gut by the conftriCtion of 
the circular fibres is the periftaltic motion. We muft; 
not however allow ourfelves, from the loofe expreffioa 
of authors, to imagine, that thefe circular ftraight fibres 
aCt feparately: on the contrary, excited by the fame fti- 
mulus, they have a fimultaneous motion to the effeCt of 
accomplifhing, the perfeCt contraSion of the gut and 
motion of its contents*. 

While the ftimulus is natural, the contraction of the 
mufcular coat is in a regular feries from above down¬ 
ward, and, the lower part contrai^ing before the upper 
is completely relaxed, the food muft be urged down¬ 
wards into the lower portion, I ftiould even imagine 
that the lower portion is relaxed, from its more ufual 

* Neither can I allow that the afting of the longitudinal fibres in 
cae portion of an inteftine dilates that which is below, otherwifs than 
the comprefljon of food and flatus. 

degree 
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ANTIPERISTALTIC MOTION. 

When thefucceflive contraQron of the mufcular fibres 
of the inteftines is oppofed in its natural courfe down¬ 
ward, either by a violent ftimulus (the effeft of which is 
to canfe a more permanent contraftion in the coats, and 
one which does not readily yield to the relaxation that 
follows, as in the natural contradion), or when there is 
a mechanical and obftinate interruption to the contents 
of the bowels j then is the natural adion reverfed. This 
antiperiftaltic motion muft arife thus; a portion of the 
inteftine being conftrided, and not yielding to the con- 
tradion which in the natural adion of the gut fhould 
follow in order, the motion of the gut muft be ftationary 
for a time, until the part above is again relaxed; when, 
the contents of the inteftine finding a free paffage up¬ 
wards, and that portion contrading and propelling the 
matter ftiil upwards and retrogade, (fince it is oppofed 
by the contradion below,) a feries of retrogade or anti- 
periftaltic motions are produced. The courfe of the 
adion is changed; the contradion of the gut is not fol¬ 
lowed by the dilatation of the part below, but by that of 
the part above. By this means the matter of the lower 
portion of the inteftinal canal is carried into the upper 
part, and there ading as an unufual ftimulus, it aggra¬ 
vates and perpetuates the unnatural adion. Nay, from 
experiments it appears that a permanent irritation will 
caufe an accelerated motion in both diredions, that from 
the point ftimulated there will proceed downward the 

' * From the experiment of Haller and of others, it Is proved that 
the irritability of the inteftines long futvives that of the heart: that 
the inteftines are in general in lively motion, when no motion can be 
eblcrved in the fiomach: but that fometimes the motion of the fto- 
mach continues longer than that of the Inteftines. It is proved alfo 
that the aftion of the inteftine is adequate to the motion downward 
and the difeharge of feces, without the aid of the abdominal mufcles. 
See Mem. par Halltr fur Us Mouvemens des Intejiinesi and Opera Mittora% 
F-393- 

regular 
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regular ferles of contradions and dilatations, while the 
motion is fent upwards and retrograde from the fame 
point of the inteftine toward the ftomach*. And this 
obfervation, the exhibition of medicine and the difeafes 
of the inteftines confirm. But farther we may obferve, 
that the food is not uniformly moved downward ; it is 
fliifted and agitated by an occafional retrograde motion 
thusi 


The portion of the inteftine included under A con«" 
trads and fends its contents into B. B contracting fends 
its fluid contents in part backward into A, but in a greater 
proportion into C. While the contents of the middle 
portion are fent into the lower part in a greater propor¬ 
tion than into the higher divifion, the tendency of the 
food will be in its natural courfe, downward ; whilft at 
the fame time it fuffers an alternate motion backward and 
forward; fo that it is more extenfively applied to the ab« 
forbing furface of the inteftines. 

The ftimulus to the inteftines is matter applied to their 
inner coat; and although there is much fympathy in the 
whole canal, yet unlefs there be matter within a portion 
of the canal, that particular part has little aCtion. Ac¬ 
cordingly, when there is obftruClion to the courfe of the 


* Haller, loc. cit., Esper. 424. 
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aliment, .by whatever caufe it may be produced, the 
portion below becomes fhrunk and pale, and free from 
the elFeds of inflammation ; while that ftimulated by the 
food, being in a high flate of excitement, irritated by 
the prefence of matter which it is unable to fend forward 
evacuated only partially by an unnatural and highly ex- 
cited retrograde aftion, it becomes large, thick in its coats, 
llrong in its mufcular fibres, and greatly inflamed, till it 
terminate at laft in gangrene *. 

The unufual excitement of the mufcular fibres pro« 
duces a very curious efieft in the intus-fufceptio, or the 
flipping of one portion of the gut within another. This 
may be done by applying acrid matter to the inteftines of 
living animals; and I have no doubt that it has been 
proddced by giving purges too ftrong and flimulating in 
rafes of obftrudlion of the bowels. By the contractions 
of the mufcular coat greatly excited, the inteftine is not 
only diminifhed in diameter fo as to fefemble an earth- 
worn) t, but in length affo^ This gre^t contradion of 
the outer coats accumulates the vafcular and villous coat 
as if into a heap ; which from the compreffion of the 
mufcular coat is forced into the neighbouring relaxed 
portion. This firft ftep leads only to a fucceflion of 
adions; for the fibres of the relaxed or uncontrafted 
part, feiifible to the prefence of this accumulated and 
turgid villous coat, contrads in fuceeffion fo as to draw 
a part of the contraded gut within the relaxed portion. 
If the irritation is done away or eeafes quickly, as in the 
experiments on animals, another turn of the inteftine 

* Haguenot gives an experiment illuftrating the caiife of ileus. 
He tieS a ligature-about the intelline'df a cat, and foundmo'antipe- 
riftaluc motion excited. This is not wonderful; it is the excitement 
arifing from matter within the gut,'to which there is no exit, and 
not the ftriiiuie of it, which is the caufe of the violent fymptoms.—A 
cafe in the Miifeum will give the young fludent a correft judgment 
outhis'fubjedl. , 

Vide Scholium fub tit. Calculus-infignis Ilii. 'Obferv. T. Blumi. 
Eardif. Thef. vol. iii, 

f See Haller’s Experiments, Opera Minora ; and “ Difleftions of the 
Atrophia Ablactatorum with plates ; by Dr. Cheyne. Sandifort, 
»ol, ii. p, ^8i. in Dyfentarise. — Tbid. 244. 

coming 
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coming into play diftends this, and undoes the intus-fuf- 
ceptio. But if the caufe continues, the ihtus-fufceptio 
is continued 5 the included part of the gut is farther 
forced into the other. By thefe means the veffels going 
to the included part are interrupted; the villous coat 
fwells more and more; and feveral feet of the upper 
portion of the inteftine is often in this way fwallowed 
down. It is not however in the natural courfe downward 
that this preternatural aftion always proceeds; for, as the 
excitement is violent and unlike the ufual ftimuius of 
food, and as we know that an unufual excitement is very 
apt to caufe an inverted a^lion, it often happens that the 
jntus-fufception is formed by the lower portion of the gut 
included in the upper part, 

VASCULAR COAT. 

This third coat of the inteftines, or what is commonly 
called the nervous coat, is a ftratum of cellular mem¬ 
brane in which the vefTels of the gut are diftributed. It 
might with equal propriety be called the cellular coat; 
and is indeed what foine anatomifts have called the third 
cellular coat. By inverting the gut and blowing ftrongly 
into it, the peritoneal coat cracks and allows the air to 
efcape into this coat; which then fwells out, demonftrating 
its ilru£ture to be completely cellular *. Its ufe evi¬ 
dently is to fuffer the arteries, veins, and lymphatics to 
be diftributed to fuch a degree of minutenefs as to pre¬ 
pare them for refleflion into the laft, and innermoft coat, 
and for entering into the ftrufture of the villi: ibr they 
come to the extremity of the mefentery as confiderabie 
branches, but forming in this cpat niany branches, and 
thefe fiibdividing, their extreme branches are finally dif¬ 
tributed to the inner coat. This is the coat in which, in 
feme parts of the inteftines, little glands or cryp^ are 
lodged. 

* An experiment to which Albinus attaches much importance. 
See .alfoj in the Acad, de Bologna, a pnper by-Mr. X). G. Galeati 
fin th,e 'fle% coat of the ftomach andinteftlaes. 
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VILLOUS COAT. 

The mofl: curious part of the ftrufture of the inteftines 
is the villous or inner coat; for by its influence is 
the chyle feparated from the general mafs of matter in 
the bowels, and carried into the fyflern of veflels. To 
this all we have been defcribing is merely fubfervient. 

The villous coat has a foft fleecy furface j and being of 
greater extent than the other and more outward coats, 
it is thrown into circular plaits which hang into the in- 
teftine, taking a valvular form. They have the name of 
VALVULE coNNivENTES. Some of them go quite 
round the infide of the intefline; others only in part. 
They are of larger or fmaller extent in different parts of 
the canal: for example; they begin a very little way 
from the lower orifice of the ftomach irregularly, and 
tending to the longitudinal dire£fcion; further down they 
become broader, more numerous, and nearly parallel; 
they are of greater length, and more frequent in the 
lower part of the duodenum and upper part of the 
jejunum. Thefe valvular projedlions have their edges 
quite loofe and floating in the canal, and from this it is 
evident that they can have no valvular adion. Their 
ufe is to increafe the furface expofed to the aliment; to 
enlarge the abforbing furface; and at the fame time to 
give to it fuch an irregularity that the chyle may lodge 
in it and be detained *. Into the ftrudure of thefe plicse 
of the villous coat, the vafcular or cellular coat enters, 
and generally in the duplicature a fmall arterial and 
venous trunk will be obferved to run. That thefe plicae 
are formed chiefly by the laxity of the connedion and 
the greater relative extent of the inner coat, is apparent 
upon inverting the gut, and infinuating a blow-pipe under 
it, for then you may diftend the cellular fubftance of 
the vafcular coat fo as entirely to do away the yalvulas 
ponniventes. 

# « Superficies intern® hujus tunic® ad menfuram gcometricam, 
aliquoties iritegumentorum communium fuperficiem amplitudine fupe* 
rat.” Soeminering, vol. vi. p. 295. 
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The pile or lanuginous furface from which this coat has 
its name, is to be feen only by a very narrow infpedion, 
or with the magnifying glafs. It is owing to innumer¬ 
able fmall filaments which projed -from the furface like 
hairs at firfl; view, but of a flat or rounded figure as the 
ftate of fulnefs and excitement or depletion fliows them. 
They confifl: (as appears by the microfcope) of an artery 
and vein, and ladeal or abforbing veflels, and to thefe 
we may furely add the extremity of the nerve. They 
have a cellular ftrudure; they are exquifitely fenfible; 
and when ftimulated by the prefence of fluids in the intef- 
tines, are ereded and abforb the chyle. They are the 
extremities of the ladeal abforbing fyftem, and their 
ftrudure would feem to be fubfervient to the abforption 
by the mouth of the ladeal veffel *. 

Refleding on the fad that poifons are abforbed by the 
ladeals, we may be led too haftily to conclude that the 
abforption is independent of the fenfibility of this villous 
coat, and that all fluids to which the mouths of the 
ladeals are expofed, muft be abforbed. I believe on the 
contrary, that here the abforption is conneded with the 
ftate of excitement, and that excitement with the healthy 
ftate of the contents of the gut. I cannot deny that abforp¬ 
tion takes place hurtful to life, more than I can deny that 
adion of the ftomach takes place when it is difordered by 
the matter contained in it. I only believe that there is a 
relation betwixt the natural excitement and the healthy 
adion of the ftomach, the natural excitement and due 
and healthy abforption by the veflels of the villi; nor 
can I fee otherways how the chyle is abforbed and the 
effete matters carried downward in the canal, unlefs there 
be a fenfibility in the villi, holding a correfpondence 
with the matter in contad with them, as are exifting in. 
the papilla of tafte on the tongue. . 

But the furface of this coat is not only an abforbing 
one, it alfo pours out a fecretion j and indeed it is as a 
fecreting furface, upon which medicines can ad, that it 

* See further of their ftruflture under the title of the Lacteal 
and Lymphatic Sy.stem, where the fubjeft of abforption and the 
ftrudure of the villi is treated- 

U 3 is 
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IS to US one of the moft powerful means of aSmg upon 
the fyftem in difeafe. The fluid which is fupplied by 
the furface of the inteftines is called the liquor intericus; 
a watery and femipellucid fluid, refembling the gaftric 
fluid. This fluid phyfiologifts have affected to diftinguifli 
from the mucous fecretion of the glands of the inner 
furface of the inteftines j but it is impoffibk to procure 
therri feparate *. 

6 LAND&. 

Anatomifis have obferved fmall rnttcous glands fealed 
in the cellular membrane of the inteftines f, the dufts 
of which they deferibe as opening on the viilous furface 
of the inteftines. They are feen as little opaque fpots 
when the inteftine is cut in its length and held betwixt 
the eye and the light. They have been chiefly obferved 
in the duodenum; few of them in the general traS: of 
the fmall inteftines. Little colle^lions or agmina are 
obferved^ which increafe infrequency toward the extre¬ 
mity- of the ileon. It is natural to fuppofe that as the 
contents of the inteftines. become in their defcent more 
acrid arid ftimulating, there will be a more copious fecre- 
fion of mucus in the lower inteftines for the defence of 
the villous coat. 

* It has been fuppofed that the fluids excreted from the furface of 
the inteftines were furniflied by very minute foramina (which are 
vifible by particular, preparation) in the interfticcs of the villi. See 
the letter of Malpighi to the Royal Society of London on the pores 
ef the ftomach j and the paper by M. Galeati in the Bologna tranf- 
a&ioiis on the Inner Coat,. which he calls the Cribriform Coat. 
Thefc: pores according to Galeati, are vifible: through the whole 
traft, of the canal, and particularly in the great inteftiiies. 

Peyruf. Bibiro'. Manget. Brunn'erus de'glafaduiis duodenh 
Morgagni Adverfari An. iii. viii. Thefc he fuppofed additional paBf 
«reatic glands. 
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SECTION IV. 

OF THE GREAT INTESTINES. 

The great intefliines form that part of the inteftinal 
canal which is betwixt the extremity of the ileon and the 
anus. They differ effentially from the fmall inteftines in 
their fize, form and general chara6l:er; and in the tex¬ 
ture, or at leaft in the thicknefs of their coats. 

The great inteftine, beginning on the right fide of the 
belly, rifes before the kidney; paffes acrofs the upper part 
of the belly under the liver, and before or under the 
ftomach *. Then making a hidden angle from under 
the ftomach and fpleen f, it defcends into the left iliac 
region. Here making a remarkable turn and convolu¬ 
tion, it defcends into the pelvis by a eiirve running in 
the hollow of the facrura. 

The great inteftines are accounted to be about feven 
feet in length, and to bear a relation to the fmall inteftines 
as five to twenty-five. 

The natural divifion of this portion of the inteftine is 
into the ccecum, colon and return 



* This turn of the colon from the right actofs the belly is Sexura 
prima, fuperior dextra hepatica Soemmering, 
f Flexura fecunda, fuperior finiftra lienalis. 

+ Some authors divide the great inteftine into fix parts, enume¬ 
rating the ccecum; pars vermiformis; the right j the left j and the 
traofverfe colon j and the laft part or reSum. 

U 4 
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VALVULA COLI 

The extremity of the inteftinum ileon enters as it 
were into the fide of the great inteftine at an angle f. 
And here there is a valvular apparatus formed by the 
inner membrane of the gut which, more than any other 
circumftance, marks the dillinQ:ion betwixt the fmall and 
great inteftines ; for as the effed: of this valve is to pre¬ 
vent the regurgitation of the faeces into the fmall intef¬ 
tines, it marks fufficiently the nature of the change pro¬ 
duced on the injefta in their paffage through the fmall 
inteftine, and how unfit, in their ch^anged and acrid ftate, 
they are to be longer allowed lodgment there. 

Upon opening the caput coli, or lower part of the 
colon, on the right fide, and examining the opening of 
the ileon into it, we fee a flit formed betwixt two foft 
tumid plicae of the inner membrane of the gut: the one 
of thefe is fuperior; the other inferior. They are foft, 
and moveable, and feem fcarcely calculated for a val¬ 
vular a£tion. But there is little doubt that when the 
great gut is diftended or in adion, they are calculated to 
Tefift the retrograde paffage of the faeces into the ileon, 
though not abfolutely to prevent it, as we know from 
what is vomited in the iliac paffion|. In the form of 
the opening of the ileon, and in the broadnefs of the 
valvular membranes, there is confiderabie variety. The 
fuperior valve is tranfverfe, fmaller and narrower than 
the lower one ; the lov/er one is longer, and takes a - 
more extenfive curve .* and fometimes the lower one is 
fo remarkably larger than the upper valve, that it gives 
a great degree of obliquity to the infertion of the ileon 
into the colon, fo as to approach' to that ftrudure which 
we fee in the entrance of duds, as the biliary dud into 
the inteftine, or the ureter into the bladder. At their 
extremities thefe valves eoalefee and run into the com- 

* Vahula Coll or Valvula Bauhint. Vcd'oulaTulpn. 

^ Of the opening of the fmall inteftine into the greater, fee Mor¬ 
gagni Adverfar. Hi. Animad. xi, 

i Morg. Advers, A. Hi, An. ix. Kerclrlngim Qiierv. xxxl. 

mos 
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mon tranfverfe folds of the colon: and this is what 
Morgagni has called the frasna or retinacula At this 
place of union of the ileon and colon the longitudinal 
mufcular fibres of the ileon are mingled and confounded 
with the circular fibres of the colon f. The circular 
mufcular fibres certainly enter fo far into the compofition 
of the valve, that they embrace the margin, and by 
contradling during life, mail make the experiments on 
the aftion of this valve in the dead body lefs decifive 
than they would be were we certain that this valve a£ts 
on principles ftridly mechanical. 

The difcovery of the valve of the colon, and which^ 
from its ad:ion in guarding the ileon might rather be 
called the valve of the ileon, has been claimed or attri¬ 
buted to many anatomifts, chiefly to Varolius, Bauhin, 
andTulpius; and it fometimes receives the name of the 
two latter anatomifts. 

CCECUM. 

We have feen that the ileon is inferted into the fide 
of the colon: now that portion of the gut which is 
below this union of the ileon is a round or flightly coni¬ 
cal fac, from two to three inches in length. It is at¬ 
tached by cellular membrane to the iliacus internus 
mufcle. It is not a regular fac, but is divided into large 
cells like thofe in the reft of the colon, and has fome va. 
riety of form in different fubjedts. 

PROCESSUS, SEU APPENDIX VERMIFORMIS. 

There is appended to the coecum a fmall gut, alfo 
blind; but bearing no relation in fize or in figure to 
any part of the inteftinal canal. This gut, from itsfmall- 
neis and twifted appearance, like the writhing of an 
earthworm, has received the name of vermiformis. It is 
fonjewhat wider at the connection with the great inteftine, 
and ftands off obliquely, fo that fometimes its inner 

* Animad. xiu, f Winflow> 

mem- 
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membrane takes the form of a valve *. It fcarcely ever 
is found containing fasces, but only a mucus excreted 
from iis glands. In the foetus the appendix vermifonnis 
is comparatively much larger, its bafe wider; upon the 
whole, more conical, and containing meconium j and in 
the young, child it often contains faeces. 

GREAT DIVISIONS OF THE COLON. 

The great divifions of the colon (which I conceive it 
neceflary to enumerate, chiefly with a view to the accu* 
rate defcription of the feat of difeafe) are thefe: Brft, 
the RIGHT DIVISION of the COLON rifes from the in- 
fertion of the ileon, and from that part of the great in- 
teftine which is tied down by the peritoneum and cel¬ 
lular membrane, and afcends on the right fide of the 
fmail inteftines, until it gets under the margin of the 
liver, and in contact with the gall-bladder. Of courfe 
this part will be found to takefome confiderable varieties 
in its form, depending upon its ftate of diflention. 

THE transverse colon!. 

The tranfverfe colon is that part of the great inteftine 
which often takes a courfe diredtly acrofs the belly, but 
which generally forms an arch before or immediately 
under the Itomach. When this part of the colon how¬ 
ever is much diftended, being at the fame time held down 
by the mefocolon, its anguiar turns reach under the 
umbilicus, nay even to the pelvis. For the varieties in 
the fituation of this intefline and the vifcera in general, 
fee Morgagni Adverfar. Annat. ii. Animadver. ii. 

The LEFT or descending colon is fliort: for be¬ 
tween the place where the colon begins to bend down 
on the left fide, and thofe violent turns which it takes 
before terminating in the rectum, is but a fhort fpace. 
It is here attached to the diaphragm and pfoas mufcle. 

• Morgagni. M. Laur. BonazzoH in the Acad, of Bologna, 
t Colon transversum. Zona Coli. __ 

The 
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Hie SIGMOID FLEXURE of the colon* is formed 
by a narrowing and comradion, and clofer adhefion of 
the gut to the loins below tKe left kidney, and to the cup 
of the ilium by the peritoneum, which feems to have the 
effed of throwing it into fotne hidden convolutions^ The 
colon then terminates in the redum. 

PECULIARITIES IN‘THE COLON DISTINGUISHING iT 
FROM THE SMALL INTESTINES. 

The coats of the great inteftities are the fame m 
number and in ftrudure with thofe of the fmall iriteftines 5 
but they are thinner and more diflScult to be feparatejd 
by diffedion. The villi of the inner coat are fmallerj 
indeed betwixt the villous coat of the ileon and the ccficudi 
there is a diftindion abruptly marked f ; the muco® 
glands or foUcules are fometimes very diftindj and, laflily, 
the mnfcular fibres have fomepeculiarities in their arrange¬ 
ment. The moft charaderiftic diftindion in the general 
appearance of the great and fmall inteftihes, is the notched 
and cellular appearance of the former. The eells -of the 
colon being formed betwixt the ligamentous-like ftripes 
which run in the length of the gut, have a regular three¬ 
fold order. Thefe cells give lodgment to the f&es ^ retaia 
the mattery and prevent its rapid defcent or motion to 
the redum. Here the fluids are ftill more exhaufted, 
and the f^ees take often the form of thefe cells. When 
the great inteftines are torpid, and inert in their motions^ 
the ftcces remain too long in the cells of the colon, and 
become hard balls or fcibulae. But when in this ftate of 
cofliveiiefs the inteftines are excited by medicitte, not 
only is the periftaltic motion of the inteftines increafed, 
but the veffels pour out their feeretioiis, ioofening and 
diffolving the fcibulm 

* From Its refembling tlie Roman S. 

t Vide J'lbin. jinneU Acad. L vi. c, viiiji de inteftirfis €t tab. IL 
f. viL 

$'See note of ibe-^ores of the inreftings. 
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MUSCULAR COAT. 

The ligamentous-Hke bands of the colon form three 
fafcicult running in the length of the gut ; one of thefe, 
obfcured by the adhefion of the omentum, is not feen 
without diflection ; and the other is concealed by the 
mefocolon*. Thefe bands are formed by the longi¬ 
tudinal fibres of the gut, being concentrated into fafci- 
euli, and not uniformly fpread over the general furfece, 
as in the fmall inteftines: and being at the fame time 
more firmly conneifled with the peritoneal coat, they 
give the appearance outwardly of ligament more than 
of mufcular fibres f . The inner or circular mufcular 
fibres of the great inteftines are like thofe of the fmall 
inteftines, uniformly fpread over their furface, and are 
ftronger than thofe of the latter. 

F^ces. That the food digefled, in part abforbed, 
and its fluids exhaufted, becomes faeces in its progrefs 
through the inteftines, will be univerfally allowed j but 
how much of the excrementitious matter in the colon 
is a fecretion is not equally attended to. Men who 
have died of want, and men exhaufted by long fever or 
other diftrefs, and who did not or were incapable of 
taking nourifhment, have had difeharges of feces j and 
feces are found in their inteftines upon diflefliion. The 
fbetus has the inteftines filled v/ith meconium The 
effefl; of a purge is not only to ftimulate the inteftines to 
throw off their contents, but the inner fecreting furfaces 
pour out their fluids. The furface of the inteftines is 
not only calculated to abforb nourifhment, and capable 
of throwing off the fluids from the fyftem, like the 
kidneys in fecreting the urine, but it feems deftined in a 
particular manner to carry off the earthy parts of the 
body, which in the circle of aftions is re-abforbed after 
conftituting the folids of the body. Thus the feces confift 

* Stratum liberum, ftratum omentale & tertium Mefocolicum. 
Soemmer. $ ccxxx. 

■f See Morgagni. S.ee alfo Galeati on the fleftiy coat of the 
ftomach and inteftines, in the Memoirs of the Acad, of Bologna. 

J See Haller Phif. Elem. tom. vii. fedt. 6 . § 
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of the food and chyme, which has not been converted into 
chyle and abforbed, but which has been decompofed, 
and has entered into new combinations j it is united to 
part of the bile, which has alfo been decompofed; to 
the fecretion of the pancreas; to the fecretion of the 
immenfe extent of furface of the inteftines; and many 
fubftances are found in the excrements which did not 
exift in the food. From the fame fources (viz. the 
fecretions poured into the inteftinal canal, or direftly 
from its furface) are formed concretions, often of an 
enormous fize; often diftinct from the nature of the 
more common biliary fecretions * ; and fomedmes thefe 
earthy depofits entering into the compofition of the 
fteces, give to them a ftoney hardnefs. In the procefs 
of forming faeces in the great inteftines, there may be 
changes amounting to difeafe; but I am rather inclined 
to attribute the difeafed changes apparent in the faecesj 
to the previous error of fecretion in the higher parts of 
the canal, not to the difturbed fund:ion of the great ia- 
teftines. 


. RECTUM. 

The rectum! forms the laft divifion of the great 
inteftines; and 1 know no better proof of the imprac¬ 
ticability of altering the names in anatomy than this, 
.that analomifts have, in almoft: every age, infifted on 
the impropriety of calling this gut, which anfwers in 
its fliape to the curve of the facrum, a ftraight gut; and 
yet always, and to the prefent day, it is rectum. 

From the laft turns of the colon, called figmoid, the 
gut is continued over the promontory of the laft verte¬ 
bra and facrum (a little to the left fideJ, and falls into 
the pelvis. It runs down, in a curved direction, be¬ 
twixt the facrum and bladder of urine. In the upper 
part it is covered by the peritoneum, and has its fatty 

* Haller loc. cit. 

+ The name re 8 um is taken from the old anatomifts who defcibed 
horn brutes. A Profeffor of Edinburgh calls it curvum, but this I 
cannot admit after reading Morgagni £pift. Anat. xir. 
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appendages like the colon, but lefs regular ; and fotne- 
times the fat merely depofked under the peritoneal coat. 
It is ■ tied down by the peritoneum, in form of mefo, 
re(9:um ; but, deeper in the pelvis, it lofes the peritoneum 
(which, as we have faid, is refleded up-upon the back 
of the bladder, and forms here lateral folds), and the 
redum is conneded with the lower part of the bladder 
and veficulse feminalis by celullar membrane. In 
women, the mufcular fibres of the redum and vagina 
are intimately conneded 

The mufcular coat of the redum is particularly ftrong. 
The flefhy bands of the colon, fpreading out, are con. 
tinued down upon the redum in an uniform flieath of 
external longitudinal fibres. The circular fibres of this 
part of the gut are alfo particularly ftrong; and towards 
the extremity, appearing in ftiil ftronger fafciculi, they 
obtaiii, the name of fphinder, of which three are enu¬ 
merated : and this, to diftinguifti it from thg others, is 
called the inteftinal or orbicular fphinder. 

The internal coat of the redum does not deferve the 
name of villous, nor of papillaris. Its furface isfmooth, 
and there are often diftindly feen little foramina like 
the mouths of duds or folicules, in part the fource of 
the mucous difcharge, which is fometimes poured out 
from this gut. Towards the anus the folds become 
longitudinal, and terminates in the notched-like irregUf 
Jarities of the marginf, 

*■ Wintlow. 

f The prefence of ftrifture within the anus feems to have given 
rife to converfation about a valve here. Morgagni Adverlar, An. in- 
Animad. vi^ 
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CHAP. III. 

OF THE SOLID OR GLANDULAR VISCERA 
OF THE ABDOMEN. 


SECTION I. 

OF THE LIVER. 

OF ITS SEAT, AND CONNECTIONS BY LIGAMENTS, AND 
OF THE DIVISIONS APPARENT ON ITS SURFACE. 

O UR attention is now naturally drawn to the liver, as 
it holds, in fo eminent a degree, the fovereignty 
over the motions of the inteftinal canal, and as it is fo 
flriclly connected with it by its fylfem of veffels, and by 
its functions. The liver is the largefl: vifcus in the body, 
and as in its fize and proportion to the whole body it is 
great, fo are its connections in other refpe£ts with the 
whole fyltem very intimate. This is particularly evident 
ill the difeafes of the liver, and w'as the caufe of the 
ancients afcribing to it fo eminent.a place in the oeconomy. 

Function of the liver. —In all ages authors have 
paid particular attention to the liver, and have exercifed 
their ingenuity in giving various explanations of its 
fundioh. The ancients made it the fupreme direOror of 
the animal fyftem. They fuppofed that they could trace 
the nutritious fluids of the in tellines through themeferaic 
veins into the porta and into the liver, and that it was 
there conceded into blood. From the liver to the right 
iide of the heart they found the cava hepatica, carrjing 
this blood formed in the liver to the centre of the fyftem ; 
and through the veins they fuppofed the blood to be 
carried to the remote part of the body. 

The liver is the largeft glandular body of the whole 
fyflem. Its ufe is to fecrete the bile, which is carried 

into 
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i .ito the mteftine?, and performs there an effential adion 
on the food while palling in the trafl: of the inteftines. 

Seat of the liver -The liver isfeated in the upper 

part of the abdomen, under the margin of the ribs, and 
towards the right fide, or in the right hypochondrium. 
In the foetus it occupies more of the left fide than it 
does in the adult. Indeed it is nearly equally balanced 
in the foetus, but the older the animal (or at leaft for 
the five firft years) the greater will be the proportion of 
it found lodged in the right fide. 

Without going into the more minute fubdivilions of 
this vifcus, we may obferve, that it is more uniform 
and fmooth, and convex on the upper furface; on the 
lower, more irregularly concave. Its upper furface is 
applied in clofe contad to the concavity of the dia¬ 
phragm, and in the foetus its margin is in contad with 
the abdominal mufcles, becaufe it falls lower than the 
margin of the ribs. Its lower and concave furface 
receives the convexity of the llomach, duodenum, and 
colon. In a healthy adult fubjed the liver does not 
extend from under the margin of the ribs, unlefs near 
the pit of the ftomach, but in the foetus and child it is 
much otherwife. In a foetus of the third and fourth month 
the liver almofl: fills the belly; it reaches to the navel, 
covers the ftomach, and is in contad with the fpleen. 
After the feventh month other parts grow with a greater 
rapidity in proportion. Indeed fome have affirmed, that 
the liver, or at leaft the left lobe, adually decreafes to¬ 
wards the time of birth *. But from this time to the 
advance to manhood the cheft becomes deeper; the. 
fternum is prolonged ; and the diaphragm becomes more 
concave; fo that the liver retires under the margin of 
the ribs, and its margin on the left fide in the adult 
reaches no farther than to the oefophagus. When 
however the liver becomes fchirrous and enlarged, its 
hard margin comes down fo as to be felt through the ab¬ 
dominal paries under the border of the cheft. This 
' enlargement of the liver, and confequent defcent of its 

* M. Portal, Acad, de Sciences, 1773. 
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margin, is to be felt more eafily by grafping the in¬ 
teguments of the belly, as if you expeded to lift up the 
acute edge of the liver, than by prefGng with the point 
of the finger. By this means we fliall be fenfible of th e 
elallicity and foftnefs below the liver, and of the refiftance 
and firmnefs of the margin of it. The phyfician, how¬ 
ever, fiiould not forget, that the depreffion of the dia¬ 
phragm, and confequent protrufion of the liver by difeafe 
in the thorax, gives the feeling of an enlargement and 
hardening of the liver". The left great divifion of the 
liver is perhaps as often difeafed and enlarged as the 
right, in which cafe it is more difficult to afcertain it 
by examination, and it mull: be learnt from other cir- 
cumftances befides the aftual touch. 

Neither fhould a phyfician be ignorant, that by fup- 
puration in the lungs, and confequent rifing of the dia¬ 
phragm^ the liver is elevated confiderably, fo as to retire 
farther under the protedion of the falfe ribs *. 

M. Portal, by running ftilettos into the belly of the 
fttbjeQ; as it lay upon the table, or was raifed into the 
perpendicular pofture, fourtd that in the latter pofture 
the liver fliifted two inches. But it is almoft fuperfluous 
to remark concerning thefe experiments, that they are 
by no means conclufive. In the dead body, the abdo-, 
minal- mufcles are relaxed; they yield to the w^eight of 
the vifcera : and the diaphragm is pulled down by the 
weight of the abdominal vifcera. The margin of the 
liver neceffarily falls lower, but in the living body there 
is a clofe and perfed bracing of every part by the abdo¬ 
minal mufcles ; they do not yield, and very little if any 
alteration can take place in the fituation of the vifcera. 

It mull; be obferved, hov^ever, that a confiderable 
motion of the liver is the effed of refpiration, and of 
the adion of the diaphragm. This motion is chiefly on 
the back part of the right lobe of the liver. The left 
lobe being more on the centre of the belly, and con- 
fequently oppofite to the centre and lefs moveable part 
of the diaphragm, it is lefs affeded by the refpiration Aaa 
the larger right lobe. 

* Thefe obfervation* in detail belong to another place. 
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LIGAMENTS OF THE LIVER. 

The peritoneum is refieSed in fuch a manner from 
the neighbouring parts upon the liver as to form mem- 
branes receiving the hame of ligaments. It has been 
explained, however, that thefe are not the foie fupport 
of this vifcus j and that the compreffion of the fur- 
rounding abdominal mufcles is the principal fupport of 
the liver, as it is of the other vifcera. 

The BROAD LIGAMENT * of the liver is formed by two 
lamina of the peritoneum, conneded by their cellular 
membrane, defcending from the middle of the diaphragm 
and point of the fternum to the convex upper furface or 
dorfum f of the liver. This ligament is broadeft where 
it pafles down from the point of the fternum to the folTa 
umbilicalis ; but as it retreats backward it becomes nar¬ 
rower, and is united to the coronary ligament near the 
paftage of the vena cava, "^his circumftance,- with the 
curve which it naturally takes on the furface of the liver, 
gives it the fliape of the falx, as it is formed by the dura 
mater.. 

■ LiGAMENTUM TERES. The Tound ligament of the 
liver is the firmer ligamentous-like cord, which may be 
traced from the umbilicus along the peritoneum into the 
duplication of the broad ligament, and into' the foifa 
umbilicalis. It is formed by the degenerated coats of 
the great vein which brings the florid blood from 
the placenta into the veins of the liver, and from 
thence conveys it into the right fide of the heart of the 
foetus |. 

The coronary ligament of the liver is formed in 
eonfequence of the attachment of the liver to the dia¬ 
phragm. The attachment is of courfe furrounded by 
the inflexion of the peritoneum from the diaphragm to 
the liver. It is called the coronary ligament, though it 
has been obferved, that this attachment of the liver is 
not circular, but of an oval and very oblong ftiape. It 

* Ligamentum latum fufpenforiura, falciforme. , 

"b See Plate I. of this volume. 

.i See Yol. ii. p. 171, and plate, p. 173. 
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appears, that it is this clofe adhefion of the liver to the 
diaphragm which is the occafion of the fympathy of the 
diaphragm in difeafe of the liver , and the caufe of the 
pain felt in the Ihoulder and neck from inflammation, 
and fuppuration in the liver, in confequence of the courfe 
and connections of the phrenic nerve. 

The LATERAL LIGAMENTS are formed by the perito¬ 
neum continued laterally. The right lateral ligament, 
like a mefentry, attaches the right and great lobe of the 
liver to the diaphragm, and the left lateral ligament 
connects the left lobe with the diaphragm, and with the 
cefophagus and fpleen. 

FORM AND DIVISIONS OF THE LIVER. 

The liver is convex and fmooth on the upper furface; 
concave and more irregular on the lower part j thick 
and maflTy behind and towards the right fide; but an¬ 
teriorly and toward the left fide it is thin, and has an 
acute edge, fo that it lies fmooth over the diftended 
ftomach. 

Great right and left lobes of the liver. —• 
The firfl: great divifion of the liver is marked on the 
convex furface by the broad ligament; which running 
back from , the fofla umbilicalis divides it into the two 
great lobes, the right and left. When the concave 
furface of the liver is turned up, we fee the fame divifion 
into the right and left lobes by a fiflure which runs 
backwards. 

It is on this lower furface of the liver that we have to 
mark the greater variety of divifions in this vifcus. Farther, 
it is on the right lobe that thofe eminences are to be ob- 
ferved, which, with the indentations and fulci, gives 
fome intricacy to this fubjed. 

Lobulus spigelii The lobulus fpigelii is betwixt 
the two greater lobes, but rather belonging to the right 
great lobe. From its fituation deep behind, and from 
its having a particular papilla-like projection, it is called 

* Lobuhs pqjierior — poJitcut—~papellatus. 

X ^ 
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lobulus pofterior, or papillatus. To the left fide it has 
the fiflure for the lodgment of the dudus venofus; on 
the right, the fiffure for the vena cava; and above, it has 
the great tranfverfe filfure of the liver for the lodgment 
of the cylinder of the porta: obliquely to the right, and 
upwards, it has a connecfion with the lower concave fur- 
face of the great lobe by the procelTus caudatus, which 
Winflow calls one of the roots of the lobulus fpigelii. 
It is received into the bofom of the leffer curve of the 
llomach. 

" Lobulus caudatus*. — This really deferves the 
name of proceffus caudatus, for it is like a procefs of the 
liver, ftretching downward from the middle of the great 
right lobe to the lobulus fpigelii. It is behind the gall¬ 
bladder, and betwixt the foffa vense portarum and the 
fiSure for the lodgment of the vena cava. 

Lobulus ANONYMusf is the anterior point of the 
great right lobe of the liver: or others define it to be 
that fpaceof the great lobe betwixt the fofla for the um¬ 
bilical vein and the gall-bladder, and extending forward 
from the foffa for the lodgment of the porta, to the an¬ 
terior margin of the liver. 

Sulci, and depressions of the liver.— On the. 
lower furface of the right lobe there may be obferved two 
flight excavations, formed as it were by the preffure of 
the colon and of the kidney. On the lower furface of 
the left lobe there may, alfo be obferved depreffions an- 
fwering to the convexities of the ftomach and colon. But 
thefe are only the lighter irregularities which might pafs 
unnoticed. There- are, befideS thefe, deep divifions which 
pafs betwixt the lobes and lobuli, and indeed foim thefe 
eminences. 

_ Umbilical eissure i.— -From the anterior point of 
the two lobes there paffes backwards to the left fide of 
the lobulus fpigelii a deep fiffure, which in the fmtus 
gives lodgment to the umbilical vein, and which in the 

'* Proceffus caudatus. 

j- Lobu’us accefforlus—anterior—quadvatus. 

i Horiicntal fiflure, foffa longitudiualis, longa, anterior. 

15 sdult 
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adult receives the round ligament, where it is about to 
terminate in the left divilion of the vena portss. The back 
part of this fiflure gives lodgment to the ductus venofus 
in the fcEtus. This fiffure divides the liver into its two 
right and left divihons, and upon the right fide joins the 
tranfverfe fiflure. 

The transverse fissure is that which pafles above 
the lobulus fpigelii and Iqbulus quadratus; the proceflus 
caudatus, and the.lobulus lobi finiflri. It is in this fif¬ 
fure that the great tranfverfe diyifion of the vena portae 
lies. 

The posterior fissure * gives lodgment to the 
duflus venofus. It is a divifion in the poflerior margin 
of the liver betwixt the left lobe, andth e lobulus Spigelii, 
and great lobe on the right. Sometimes, inftead of the 
fiffure or fulcus, there is a canal, as it were, in the fub- 
ftance of the liver. 

The fourth great fiffure, is .that for the lodgment of 
the vena cava. It fometimes is called, in contradif- 
fui6tion to the laft, the right fiffure, or the fissura 
vENiE CAv^. It is a large deep divifion betwixt the 
lobulus fpigelii and the back part of the right lobe, 
for receiving the vena cava as it pafles up upon the 
fpine. 

The gall-bladder ^eing funk in the fubftance of the 
liver, the pit or excavation which receives it has been 
confidered improperly as a fiflfure or foffii f. There like- 
ways occur irregular fiflures in the fubftance of the liver, 
which are like the cuts of the knife, and hold no regular 
idace.. . . . 

OF THE VESSELS OF THE LIVER, AND OF THE CIRCUf 
LATION OF THE BLOOD THROUGH IT, ^ 

There belong to the Kver five diftinS; fyftems of vef- 
fels; thefe are, the vena portas j the arteria hepatica; 
the vena cava liepaticse > the lymphatics; and the biliary 

* Or fulcus ducius venofi, the left fiffure. 
t It is geoerally called, Jei/is, or -jalUcula yeficula fellea. 
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duds*. Thefe, with the nerves, form a very intricate 
fyftem of veffels, but a leflbn of the moft particular im- 
portance to the phyfician. Before fpeaking of the con- 
nedions which thefe veffels conftitute with particular 
parts, or with the entire fyftem, \ve fhall take a ftricily 
anatomical view of their origin and courfe. 

THE VENA PORT^. 

This vein is divided into two parts; that which belongs 
to the inteftines, and which, ramifying on the mefentry, 
receives the blood of the mefenteric arteries; and that 
part which branches in the liver, and diftributes there 
the blood which it has received from the arteries of the 
membranous vifcera. Even from this divifion we fee 
that the vena portae has a very particular diftribution; 
that while it is colleding its branches from the fpleen, 
ftomach, and inteftines, like the veins in the other parts 
of the body, into a trunk, this trunk, inftead of leading 
diredly to the heart, or uniting with other veins in their 
courfe to ihe heart, enters the liver, and, like an artery, 
fpreads into minute ramifications; hence it is called the 
vena arteriofa,. It refembles an artery in this aifo, that it 
has no valves like other veins. 

To be more particular; the vena portse takes its ori¬ 
gin from the extreme branches of the coeliac, upper and 
lower mefenteric arteries. The roots of the ports an- 
fwering to thefe arteries are the fplenic vein; the gaftro- 
epiploic vein which runs upon the great arch of the fto¬ 
mach 5 the mefenteric vein returning from the fmall in- 
teftines; and the right and middle colic veins, and inter¬ 
nal hsemorrhoidal vein and left colic returning upon the 
mefocolon. Thefe anfwering to the three great branches 
of the abdominal aorta, pafs obliquely upward in three 
great divifions, and unite with forae leffer veins, as the 
coronary and fmaller veins pf the ftomach, and pancrea- 
ticorduodenalis. The trunk of the vena ports is now 

* And we might add, the arteries of the outer membrane of the 
liver which arife nom the internal mammary, phrenic, epigaftrlc, and 
even the fpermatic arteries. - , 
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Involved in the irregularly reticulated web of the hepatic 
veflels, arteries, veins, glands, lymphatics, nerves, and 
biliary - duds, with their cellular membrane. It paffes 
upward fomewhat obliquely to the right; and enters the 
PORTA* or the finus betwixt the procelfus caudatus and 
Jobulus fpigeliu 

When the vena port^ has entered the liver, it divides 
into two great branches,. which running diredly tranf- 
verfe, and being of large capacity, are foraetimes called 
the cylinder of the vena portfc. Of thefe two great 
branches of the vena por'tse within the liver, the right is 
greater in diameter, butihorter f: it ramifies in the great 
right lobe of the liver. The left is longer confiderably,' 
and filling the tranfverfe fiflure it is reflected up into the 
umbilical or horizontal fiflure, and is given to the left 
lobe, to the upper and more anterior part of the right 
lobe, viz. lobulus anonymus, and to, the lobulus ^1- 
geiii. ^ ^ 

The minute ramifications of the vena port^ every 
where pervade the fubftance of the liver, and inofculate 
with the veins of the furface belonging to the peritoneal 
coat. The blood of the vena port®, after feereting the 
bile, is received into the extremities of the yen® cav® 
hepatic®. 

ARTERIA HEPATICA. 

For the courfe of this artery from the root of the cceliac 
artery, to its entrance into the liver, fee the defcription 
of the arterial fyliem.' The arteria hepatica and the venae 
port® are fupported by the fame fheath, the leffer vef- 
fd encircling the greater, like a tendril. While they 
have diftindf fun£tions, both terminate in the fame re¬ 
turning veins: that is to fay, whether we admit that one 
or both open into the biliary duels, yet they have the 
fame relation to the ven® cav® hepatic® which the arte- 

* Sometimes it has been found divided before entering the liver. 
It has been alfo found to divide into three branches, in which cafes. 
Cays Jdaller, two go to the left fide. 

t Into this branch fometimes the vein of the gall bladfler enters. 

^ 4 ' ries 
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ries of the other parts of the body have to their returning 
veins. 

yEN^ CAV^ HEPATIC-®. 

.We have feen, that the right auricle of the heart is 
clofe to the diaphragm above, and that the liver adheres 
fo the lower furface of the diaphragm. We have alfo 
found that there was a grove in the back part of the 
liver for the tranfftiillion of the venas cavse abdomiualis. 
Now as the vense cavse afcending from the lower parts of 
the body to the heart is perforating the diaphragm, it is 
joined by two large veins from the liver, which, from 
their lize and form, being the returning veins of the 
liver, are termed in general the ven$ cavse hepaticas. 
Thefe veins fometimes pierce the diaphragm together with 
the cava abdominalis, fo that there is to be obferved 
one large perforation in the diaphragm; but generally 
they pafs the diaphragm clofe to the great vein, butfo 
that there are three openings in the diaphragm. When 
thefe hepatic veins are traced into the fubftance of the 
liver, they are feen to be gathered together from all 
parts of the liver in two, or fometimes three great 
branches. The communication betwixt the vena ports 
and the venss cavse hepaticse are fo free, that feveral ant^-- 
tomifts have imagined a peculiar and more immediate 
communication of their branches than holds in other, 
parts of the body betwixt the arteries and veins j a 
circumftance which appeared to them the more he- 
cetffary, confidering the leffer impetus with which the 
blood flows in the vena portse than in the arterial 
fyftem. 
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BILIARY DUCTS*. 

The lafl; fubdivifion of the fubfliance of the liver, or 
acini, as, we fliall prefently find, is fupplied with a branch 
of the venae portae, arteria hepatica, and venae hepaticae. 
With thefe there is alfo feen a minute ramification of the 
excretory du6: of the Kver. Thefe laft minute branches 
are the roots of the biliary dud j which running into 
each other form trunks refembling the branches of veins, 
and which attaching themfelves to che vena portae forni 
the greater trunks, anfwering to the right and left fide 
of the liver. Thefe two divifions of the hepatic dud 
approaching each other, unite (C), while they are 
attached to the right branch of the vena portas. Their 
anion CQnftitiites the hepatic dud, or dudus choie- 
dochus. 

* Explana/ion of. the plate of the gall-bladder. 

A The gall-bladder. 

B The cyftic duit. 

C The hepatic duft. 

i> ■ The common duft. 

E The hepatic artery. 

f The cyftic artery coming off from iu 


Plf THE 


When 


OF THE LIVER, 


314 

When the du6: of the liver has advanced a little way 
from the tranfverfe fiffure, it is joined by the cystic 
I)uct (B), or perhaps we fliould rather fay, confidering 
the ufe of the cyftic duQ:, that it is refieded froni it at 
an acute angle: to-the right fide. The ductus cysti- 
cus is much fmaller than the hepatic dudt; and is fome- 
what curved in the diredtion towards its expahfion into 
the gall-bladder; for there it takes a very fudden turn 
downward, as is feen in the marginal plate. 

The hepatic dud,.after being joined by the cyftic dud, 
continues its courfe under the name of dudhis communis 
choledochus, or. common duct *. Now become fomewhat 
larger, it takes its courfe under the head of the pancreas 
to the back part of the duodenum, about five inches from 
the pylorus.;, 

iBefore it the gut, or more generally while in, 

eluded in the coats, it is joined by the pancreatic duft. 
Having pierced the mufcular coat, it runs for fome time 
in the cellular coat, in the length of the gut, and then 
opens upon the eminence of a confiderable valvular plica 
of the inner coat. 

This hole, is regularly limited, and by no means equal 
t<i the diameter of the dud, either where it is contained 
within thp> coats of the gut, or in its courfe from the 
liver to the gut. Sometimes the hepatic and paacreauc 
dud open by diftihCt perforations. 

The outer coat of thefe duds is fmooth and ftrongf;- 
within this a cellular and nervous coat is defcribed|, and 
mufcular fibres imagined; but the inner coat is worthy 
of attention. Tt is reticulated in fuch a way, that a 
probe pufhed- up the dud is eatched by their valve-like 
adion§. 

* Du£lus choledochus, hepatico cyfticus, (D). 

^ Although this coat refitts, in a confiderable degree, the diften- 
tion of the duft, when blown into or injedied, yet the whole are fome- 
tinies fo diftended as to admit the thumb. But this is rather to be 
confidered as growth and enlargement, than diftention. 

J By Haller. 

§ Thefe I have feen miftaken for ailual obftrudions. 
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GALL-BLADDER. 

We have^ already noticed, that the gall-bladder is at¬ 
tached to the lower furface of the right lobe of the liver, 
and partly buried in its finus : it has fometimes occurred 
that it was merely fufpended to the liver by a membrane 
like a mefentry. It is a bag of a pyriform fliape; its 
greater end or fundus is contiguous to the colon; its 
lower end or neck to the duodenum. It has been found 
wanting altogether *. It is generally of a fize to con¬ 
tain an ounce, or an ounce and a half of bile. 

The coats of the gallbladder are the outer peritoneal 
coatf; a middle cellular coat, what from its analogy to 
that of the intellines we ftiould call vafcular coat; and 
an inner coat. In the intermediate coat mufcular fibres 
have been looked for with great eagernefs, but none 
have been demonftrated, although a conviction remains 
that there are mufcular fibres in the compofition of the 
coats of the gall-bladder. This coat gives form, limit, 
and ftrength to the gall-bladder. The third or inner 
coat is formed into innumerable rugse, fo as to take a 
cellular or reticulated texture. Thefe loculi, as we may 
call them, thus formed by the duplicature of the internal 
membrane, are of confiderable variety in ihape, fquare, 
round, or triangular. Thefe rugae, and the whole in¬ 
ternal membrane of the gall-bladder, have a beautiful 
and minute net-work of veffels upon them; and in thefe 
cells there can be little doubt that there are fmall mucous 
folicules, or pores, or an exudation from extreme veffels, 
whofe difcharge Iheaths the furface from the irritation of 
the acrid bile. The extreme degree of vafcularity and 

* In which cafe the dilated du6ls In their courfe would feem to 
have been capable of retaining a quantity of bile ready to be eva¬ 
cuated into thednteftine.’ A double gall-bladder has fometimes been 
found. 

f Like the peritoneal coat of the liver. It feems to poffefs very 
diftinft veCfels from the vafcular coat below. “ Si itaque ea, a re- 

liquis membra nis folvitur expletis antea materia quadam colorata 
“ vafis, ab arteria hepatica et vena portarum venientibus; videmus 
“ earn ne minimum quidem acciperefurculum quo ornantur nervea et 
!' va/cuhfa.” Annotationes Acad. F. Aug, Walter, p. 57. 

, reticulated 
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reticulated texture of this inner coat of the gall-bladder 
is not apparent before the fixth or feventh month of the 
foetus, and then it takes a peculiar texture in preparation 
for the reception of the fecreted bile. 

Towards the opening of the bladder into the cyfticdud 
the rugae takes a feniilunar figure, and feem to have a 
valvular a£lion, in at lead fo far that they feem intended 
to give a degree of difficulty to the pa^ge of the bile. 
The fame ftrudure of the internal coat prevails in the 
eyftic duck. 

However ftrange it may appear to one, confiderlng the 
relation of the liver as a gland to its du6fs, and to the 
^albbladder as a receptacle of the bile, an opinion was 
entertained that the bile of the gall-bladder was fecreted 
by its own coats, and that it was of a different nature., 
from the bile conveyed from the fubdance of the liver. 
Without further argument k is fufficient to fay, that 
when the cyftic dud is tied, or when it is preternatu- 
rally obfirui^d, there is no bile fecreted into the gall¬ 
bladder 

From the connedions of the gall-bladder, and from 
the confideration of the whole* anatomy, there can re¬ 
main no doubt that the gall-bladder is a mere receptacle^ 
referving a fufficient ftore of this fluid for the due change 
to be performed upon the food: that as the fkomach i$ 
not at all times loaded with food, nor the chyme a^d 
fluid from the flomach inceflantly paffing through the 
duodenum, neither is the bile at all times running from 
the gall-duds. On the contrary, as the fkomach is 
emptied of its contents at Ikated interyals, there feems to 
be a provifion for a quantity of bile being evacuated 
from the receptacle and duds proportioned to the food, 
and while it is paffing the duodenum. Whether we 
^puld conceive that this is a neceffary confequehee of the 

* Were there no dther proof of the gall bladder being only a 
rer.eptacle. and not in any degree for fecreting the bile, the courfe 
of its veins (which run into the vena portje) would be fufficient in- 
dicatioa. If they had returned the blood from having perfornj.ed the 
fecretum !of the bile, they would have dropped into the caya, and 
uot into the portae.' 

retention 
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retention of the bile in the gall-bladder, or a wife pro- 
vifion of nature, I am uncertain; but it appears, that the 
longer the bile is retained, or the longer the fall arid the 
deficiency of food in the duodenum, the more acrid and 
infpilTated is the bile, and the greater aifo in quantity. 
This infpiflation of the bile takes place in confequence of 
the aftivity of the lymphatics, which ramifying on the 
coats abforb the thinner part of the bile. 

Further; I cannot look upon the rugae and cellular 
ftrudure of the inner coat of the gall-bladder in any 
other light than as the means of increafing the furface, 
and expofmg the bile to a further abforption of its wa¬ 
tery parts than otherwife would take place. 

The gall bladder is fuppofed by feme to be emptied 
by the general preffure of the abdomen ; an opinion 
founded on a miftake, which a very little confideratioa 
might corred. Others think that the ftomach, or duo¬ 
denum, or colon, being diftended by the food, comprefs 
and empty the gall-bladder; while others with more 
apparent corrednefs allege, that it is emptied in 'confe¬ 
quence of a confent of parts. With the latter I would 
confidently afSrm, that as the aliment paiTes the duode¬ 
num, the bile follows apace, either from the alternate 
contradion and relaxation of the duodenum occafioning 
a relaxation of the orifice of the duds, or more proba¬ 
bly from the duds being excited, as the falivary glands 
are excited by the prefence of fapid bodies in the 
mouth. By want and hunger, on the contrary, the 
^11-bladder is allowed to diftend: there is no call for 
its evacuation. 

Experiments would even teacli us, that the gall-blad¬ 
der has not the fame irritability excitable by Rimuli ap¬ 
plied to the coats, which the ftomach, inteftines, or blad¬ 
der of urine have; which is a proof that, like the iris, 
and many other parts of the body, its adion is roufed 
more powerfully by the indired ftimulus and through 
confent of remote parts, than by the diftention of its 
coats; whereas the inteftines and bladder have it in their 
conftituticn to be excited to contradion by fimpk 
diftention, 

' ' L. . 
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From experiment.? it would appear, in confirmation 
of what is here alleged, that while the food is in the 
flomach little bile is diicharged ; but that it flows when 
the matter is palling the duodenum^ io that a great 
quantity is then formed in the gut. On the contrary, 
in a Hate of want and hunger, the gall-bladder is greatly 
diftended, and yet little bile flows from it; although 
it is not only more accumulated, but more acrid and 
bitter *. 

The gall-bladder is not deftitute, however, of irri¬ 
tability and the power of contraffionj for it would 
appear from many cafes that, like the urinary bladder, 
it contraBts upon concretions, and becomes thick in its 
coats. 

The retention of the bile, furcharging the duBs, and 
diftending the gall-bladder, and the fudden difcharge of 
accumulated bile, and the irregularities of its courfe 
when influenced by diforder of the vifcera, are the fource 
of the moll fevere and diftreffing fymptoms f. 

In the dead body we fee the colon and duodenum, or 
whatever parts lie in contaB: with the gall-bladder, 
ftained with bile; but this evidence of tranfudation 
which is found in the dead body, is not feen in the 
living; while the ftain from the bile is obferved to be 
deeper and more extenlive in bodies long dead. It is 
therefore another example of the peculiar properties in* 
herent in the Hying fibres, that no tranfudation is 
allowed but that the fluids, which appear as if exuding 

from 

* Anat. generale de Xav. Bichat, tom. iv. p, 6. 

•f We have one example of this in a late Treatife on the Difeafes 
of the Bowels of Children, by Dr. Cheyne : an eflay moft particularly 
ufeful in its obje6t; and the rcafoning of which is founded on anato¬ 
mical obfervation, fupportcd by fafls, and dedudlions from praftice. 

% The peculiar odour of the inteftines of a dead body is not per¬ 
ceptible in the living ; when in d.iffeftion the fingers touch the intef¬ 
tines, they retain the odour long ; but on handling the inteftine b 
the operation for herniae, the bad fmell does not attach, nor is it at 
all perceptible.^ Poifon in the ftomach of an animal will pervade the 
coats and affeft the whole fubftance, if permitted to remain after 
death : but if the ftomach containing the berries of the laurus cs. 
be taken from the pheafant of America, they are wholefome fooA 
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from the living furfaces, are difcharged from organic 
pores, or from the extremities of veffels. 

OF THE MINUTE STRUCTURE OF THE LIVER. 

The liver is firmer and dryer in fome degree thaa 
any of the other vifcera; the intertexture of membrane 
is weak, and in confequence the fubftance of the liver 
is friable and eafily torn. When cut or torn, it feems 
for the greater part vafcular; or it difplays the mouths 
of innumerable duQ:s and veffels, and, after a minute 
injection, the blood-veffels feem to pervade every par¬ 
ticle, even when examined with the microfcope. 

This texture of veffels, in which we may fay the fub¬ 
ftance of the liver chiefly confifts, is furrounded with 
a delicate membrane, the continued peritoneum. It 
retains the charadfer of peritoneum, in being a Ample 
membrane, whitifli, and a little pellucid. In this mem¬ 
brane minute arteries and veins ramify, which' are un¬ 
connected with the internal fyftem of veffels, and in the 
clofe cellular membrane beneath it the lymphatic veffels 
take their courfe. 

When a feClion is made of the liver, the veffels may 
be thus diftinguiflied : the duCts by the thickiiefs of their 
coats, and their yellow colour 5 the arteries by a lefs de¬ 
gree of thicknefs, and a more refilling elafticity; the 
branches of the vena portae and the cava hepaticae by 
the thinnefs of their coats, of which thofe of the latter 
are confiderably the weaker. 

With the inveftiture of the peritoneal coat of the liver 
even the vafcular tiffue of the body of the liver h^ no 


The peccary, or Mexican hog, when killed, mu ft have the dorfal 
gland Immediately cut out, or the difagreeable fmell of this fecretion 
makes the flefh unfit to be eaten. For the fame reafon the Indians 
eutaway the noxious glands from the Skunk Immediately when killed. 

For much of the anatomy of the liver, and of the bile, fee Mor¬ 
gagni Adverfar. An. iii. A. xs. to xxvti. 
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communication by veffels *. It i§ therefore confidered 
as an organ of a peculiarly diftind organization. By 
the proofs from anatomical injedions we are informed, 
that there is a free intercourfe through the extreme 
branches of all the five fyftems of veffels in, the liver. 
From minute injedionsj and the trying aiid making of 
fedions in the liver, there feems no likelihood of gam¬ 
ing information of the firudure and connedioris of thefe 
ve&ls. Walther, who feems to have examined more 
methodically arid minutely than any other anatomift iii 
any age, could make no diftindion of parts. In what¬ 
ever way he made his fedions, whatever fyftem of veffels 
he filled, whether the whole veffels or each feparately, 
he could not afcertain the diredion and courfe of any 
particular veffel, nor its inofculations, but all was obfcure, 
and as if conftituting one chaotic mafs. In wet prepara¬ 
tions, however, he obferved, that the extremities of the 
branches of the hepatic artery opened into the vena 
portm : that the branches of the vena portae had a double 
termination: that fome of them, by a hidden turn and 
ferpentine courfe, terminated in the branches of the vense 
cavas hepaticas t; while others were feen to terminate 
or open into the biliary duds. Further he obferved, 
that in all the branches of the vena portae there was a 
peculiar compreffed appearance which diftinguifljed them 
from all the other veffels of the vifcus. 

There have been obferved, by almoft every author, in- 
terfedions of the intimate membrane of the liver, which di¬ 
vides and fubdivides thefafciculi of veffels. Thefe are, how- 
cver,fomewhat obfcure and indiftind. The laft perceptible 
divifions have been called acini |; and they are rather 
prefumed than diredly proved to have in their compo- 

* Soemmering. Walther, loc. cit. &c. 

^ I fliould imagine that in this he might have been deceived by 
the leffer branches of the portse (filled with Injedbion) opening into 
the fide of the larger trunks; and that there is no fuch termination 
of the hepatic arteries in the fides of the vena portarum, fo that tbeir 
open mouths are difcernable. 

t See the definition in the introduction to the anatomy, of the vifcera. 

fltioE 
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fidon an extreme ramification of the feveral veffels of 
which the liver confifts 

- We have feen Malpighi conceiving that thefe bodies 
were fimple glands colleded on the ramifications of the 
veffels; that they were little veflicles; and that from 
them the pori bilarii took their origin. In this opinion 
he was fuccefsfully oppofed by Ruyfch, who affirmed 
that thefe were vafcular; and in this he has been fup- 
ported by Albinue. It would in truth appear, that the 
defcription of thefe partitions of the fubflance of the 
liver, and the ultimate fubdivifion of it into thefe little 
grains, about which there has been fo much fpecula- 
tion, is not founded in an accurate obfervation, and that 
there are neither cryptse, hollow or cellular, nor little 
bodies made up of convoluted arteries, but the minute 
parcels of veffels which are obfervable; they may be called 
acini, according to the definition which has been given 
in the introdudion. 

Finally, Ruyfch’s opinion may be given in thefe 
words: (Epifl. ad Virum Clar. Ner. Boerhaave, p. 69.) 
“ Sed nolo diutius tergiverfari, fateor ergo, quod, 
quando primo incipiebam me exercere in anatomicis, 
videbam tunc quidem, quod in jecore humano fe 
oftendebant acinuli parvi innumerabili numero, quas 
turn temporis appellabantur glandulse; nam nemo 
cogitabat aliter fed manet fola jam hsec queftio, an aci¬ 
nuli hi hie herentes fmt glanduiss fimpliciffimas, foliculi 
cavi cum emiffario an quid aliquid ? dico nemo demon- 
ftravit illos tales effe ut hie affumis. Imo vero facile 
jam erit deraonftrare, acinos hos cum criptis* antea per- 
tradis nihil commune habere : quia oculis noftris non 
apparent ut membranulaa cavae & quia etiam non ha- 
bent emiffarium. Sed componuntur tantum ex extre- 
mitatibus ultimis vafculorum fanguiferorum unitis in 
formam fpher^ rotunditatis, neque, quantum poffum 
videre etiam membranula aliqua fua fingulari circum- 
ambiuntur,*’ 

* Acinos nejno rejicit, ne Ruyfehius quidem, fed de interiori fa* 
brica difputatur. Haller, 

VOL. III. ^ 
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OF THE SECRETION OF THE BILE. 

Upon reviewing the whole fyfliem of the liver the 
peculiarities in the vena poytse ftrike us the moft. It 
occurs to us that this great fupply of blood to the liver, 
with the flow^ motion peculiar to venous blood, after 
having gone the circulation through the inteftines, is a 
provihon for the fecretion of the bile. It is almoft univer- 
fally concluded, that the fecretion of bile is made from the 
blood of the vena port^. 

But as w’e fee that this blood dillributed by the 
branches of the vena portae in the liver muft be fo far 
exhaufted as to become incapable of all the ufes accom- 
plifhed by the arterial blood in other glands, that although 
the vena portae be peculiarly adapted to fecrete the bile, 
it "is not capable 'of fupplying the nutrition and the 
energy to the fubftance and veffels of the liver, there is 
a neceffity for arterial blood being fent to this gland 
through a branch of the arterial fyftem. We have had 
occafion to remark, that no part retains its fundion in 
vigour, nor the living properties which are inherent in 
it, while the whole (Economy is entire and corred, un- 
lefs the blood be circulateci through it. Tha*efore it 
would appear neceflary that the arteria hepatica, a 
branch of the aortic fyftem, fhould alfo be bellowed upon 
ibis vifcus. Thefe arteries perform the fame office here 
in the liver that the bronchial arteries do in the lungs, 
©r the coronary arteries in the heart, or the vafa vaformn 
in the great veffels. The pulmonic artery carries venous 
blood into the lungs, which having returned from the 
-circulation of the body cannot fend off fmaller branches 
to fupply the membranes and veffels of the lungs, it is 
neceffary that for this purpofe branches of the aortic 
fyftem lhall enter the lungs. Again, in the heart the 
blood contained in its Ventricles is incapable of fupplymg 
its fubftance ; or the blood coming through the canals of 
the great veffels cannot be the means of miniftering to 
the adive powers of their coats 5 but for this purpofe the 
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vafa vafomni are diftributed through the coats of the 
veflels, Thefe veflels therefore bear an analogy to the 
arteria hepatica in the liver. 

We muft not however fuppofe that this fcheme of the 
adion of the vafcular fyftem of the liver, however ra¬ 
tional and fimple, will be univerfally allowed. Indeed 
there are circumftances which feem to (land in oppofi- 
tion to it. Of thefe, the moft interefting is the. cafe of 
unufual diftribution of the veflels of the liver communi¬ 
cated by Mr. Abernethy. 

The fubjed was a female infant which was fuppofed 
to be about ten months old. Among other varieties it 
was obferved, that the branch of the coeliac artery diftri¬ 
buted to the liver was larger than common, and ex¬ 
ceeded by more than one third the ufual fize of the 
fplenic artery. This was the only veflel which fupplied 
the liver with blood for the purpofe of either nutrition 
or fecretion. The vena portarum was formed' in the 
ufual manner, but terminated in the inferior cava nearly 
on a line with the renal veins. The liver was of the 
ufual fize, but had not the ufual inclination to the right 
fide of the body: it was fituated in the middle of the 
upper part of the abdomen, and nearly an equal portion 
of the gland extended into either hypochondrium. 
The gall-bladder lay collapfed in its ufual fituastion. It 
was of a natural ftrufture, but rather fmaller than com¬ 
mon. On opening it there was found in it about half 
a'tea-fpoonfut of bile. The bile in colour refembled that 
of children, being of a deep yellow brown, and tafted 
like bile, but it was not fo acridly bitter and naufeating 
as common bile. 

Mr. Abernethy remarks upon this cafe, that when an 
anatomift contemplates the performance of biliary fecre¬ 
tion by a vein, a circumftance fo contrary to the general 
ceconomy of the body, he naturally concludes that bile 
cannot be prepared unlefs from venal blood; and he 
alfo infers, that the equal and undifturbed current of 
blood in the veins is favourable to the fecretion; but 
lhat the circumftances of this cafe, in which bile was 
Y 3 fecreted 
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fecreted by an artery, prove the fallacy of this rea- 
foiling ^ ^ 

We may further obferve on tnis cafe, that it does not 
prove the bile to be the natural ceconomy, fecreted by 
the arteries and not by the vena ports; for the artery 
here was unufually large, fo that it performed a function 
in this inftance^which it does not ufually perform. On 
the contrary, had the artery been of the ufual fize, we 
might then have concluded that the vena ports was 
diftributed to the liver to ferve fome lelTer ufe in the oeco- 
nomy of the fy llem, and that it did not fecrete the bile. 

The liver, it is faid, was of the ordinary fize. Now 
as the bulk of the liver is, in its natural ftate, made up 
of the dilated veins, it is fome proof of what I fhould 
imagine had taken place here, that by fome provifion of 
the veffels the arterial blood had been diffufed, and the 
celerity of its motion checked previous to its ultimate 
diftribution. Nay, it may have opened into the 
branches ©f veins anfwering to the extremities of the 
vena portae. 

in the deficiency of the due acrid and bitter ftate of the 
bile, there is in this cafe evidence that the bile formed 
from the arterial blood is ftill unfit for the perfed fecre- 
tiom I conceive this to be countenanced by the circula¬ 
tion of the blood in the liver of the foetus, and by its 
effeds upon the fecretion. We have feen in the foetus that 
almoil the entire gland is fupplied with arterial blood re¬ 
turning from the umbilical vein; and the iTatural deduc¬ 
tion from this is, that it is the caufe why the bile in the 
foetus is of a iefs ftimulating quality, and fmall in quantity. 

I conclude, that this Angular and interefting cafe may 
flirengthen the opinion which forne have entertained that 
the extreme branches of the hepatic artery pour blood 
into the extremities of the venaportee previous to this for¬ 
mation of the bile by thefe veins ; but it ftill leaves us 
with the general conclufion, that the peculiarities in the 

* See Mr. Ahernethy’s cafe, of uncommon formation of the liyer. 
Phyf. Tranfadions. 
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dlftribution of the vena ports are a provifion for the fe- 
cretion of the bile, and that the branch of the aortic 
fyftem, the hepatic artery, is otberwife neceffary to the 
fupport of the fun<Elion of the liver. 

Finally, as to the ufe of the liver independently of 
the fecretion of the bile, we rauft lay afide the opinions 
mentioned by Haller, that it fupports the diaphragm, 
pufhes it up in expiration, and receives the contradion 
of it equally in infpiration, fo as uniformly to comprefs 
the other abdominal vifcera ; or that it foments and 
cherifhes the ftoraach by the heat of its blood. Thefe 
are at lead: as bad as the theories of the ancients men¬ 
tioned in the beginning of this fedtion, Haller’s failing 
is the promifcuous admiffion of all facls and every kind 
of theory, with a timoroufnefs and indecifion in giving 
his own opinion. 

There is another remark of Haller which deferves at¬ 
tention. When I reflect, fays he, that there is no bile 
required in the feetus, there being no food received : 
when again I fee that the liver is of great fize in the 
foetus, and not fmall like the lungs, which are deftined 
to an operation in the oeconomy after birth, I cannot 
but fufpe^ that it has fome other ufe in the foetus than 
the fecretion of the bile. If the umbilical vein had open¬ 
ed diredtly into the cava, he thinks it would have return¬ 
ed with too great an impetus upon the heart, and would 
by its preponderan'cy have retarded the return of the 
blood from the lower extremities. He thinks that the 
liver is ufeful in breaking and weakening the impuife of 
the blood from the umbilical vein ; that it is a guard to 
the right auricle, wrhich would be otherways endangered 
by the rapid flow of the blood. Nowfurely the liver is 
much leis able to Hand , the impuife of the blood than 
the heart; and yet there is rio provifion for the breaking 
of the force of the blood in the liver. Further, there is 
a .direct duct of communication leading to the heart. 
There is no reafon to believe that the umbilical vein 
carries back the blood with greater force than any other 
returning vein: on the contrary, from its fize and the 
Y 3 length 
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length of its courfe it is natural to fuppofe the motion of 
the blood in it to be very flow and equable. 

We mufb look upon the peculiarities in the circula¬ 
tion of, the blood in the liver of the fcetds as a provifion 
againft the fecretion of ftimulating bile; for when the 
child is born and the circulation altered, bile is formed 
more abundantly, and becomes the flimulus to the whole 
abdominal vifcera, rouflng them to new action. As 
to the comparifon which Haller has made between the 
ftate of the liver and that of the lungs, it is evident that 
the latter, though fmall in bulh^ are fully formed, and 
want only inflation to complete their fundion. On the 
contrary, in the liver of the foetus the veflels are necef. 
farily diftended with blood, to give them the fize requi. 
fite for this future fundlion ; but that blood, either from 
its qualities or from the eafy and direfl: paflage it has into 
the hearty does not fecrete the bile in quantity and qua9 
lity fo as to ftimulate the duds and inteftines, as in the 
adult circulation. If it did, we fliould not fee the 
alimentary canal of the foetus loaded with matter, and 
yet not ftimuiated to adion, but in a ftate of inadivity 
and torpor. 


SECTION II. 

OF THE PANCREAS. 

The Pancreas is a gland the largeft of thofe which 
have been called conglomerated, that is, diftindly con. 
filling of lefler parts united. It is of a long form like 
a dog’s tongue, and lies acrofs the fpine, and behind 
the ftomach, Its excretory dud opens into the duo¬ 
denum. 

The pancreas is confined betwixt the two lamina of 
the mefocolon, and it is united to them by a loofe cellu. 
lar membrane j it lies before thq great mefenteric vef- 
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fels: its fmall extremity touches the fpieen, ^nd is near 
the capfuli of the left kidney: but towards the right 
extremity it increafes gradually in maflinefs until its head 
lodges upon the duodenum. It is like the falivary 
glands in its appearance, confiding of lobules fucceffively 
fraaller and fmaller 5 and it alfo refembles them in the 
manner in which its duQi is formed. The dud * begins 
towards the left extremity by exceedingly fmall branches ; 
thefe running together form a middle dud, which taking 
a ferpentine courfe towards the great extremity, and 
increafed by the acceffion of the lateral branches in its 
courfe, becomes nearly of the fize of a writing quilL 
Now approaching the duodenum it unites to the biliary 
dud, and opens along with it into the duodenum. A 
valve has been defcribed as in the extremity of the pan¬ 
creatic dud, but it is certainly incapable of the adion of 
a valve, as the bile has been found to have gone retro¬ 
grade into the trunk of the pancreatic dud. Sometimes 
there are two pancreatic duds, but more frequently the 
part of the gland next the duodenum, and which is 
called the roimd head of the pancreas f, has an excretory 
dud peculiar to itfelf, which either opens into the duode¬ 
num feparately from the main dud, by piercing the 
coats of the inteftines nearer the ftomach, or fometimes 
opens further down. ^ 

De Graff, Ruyfch and many others have made ex¬ 
periments to difcover the nature of the fecretion from 
the pancreas. Tubes were introduced into the duds, 
and bottles were appended to them in living dogs, fo 
as to catch the pancreatic fluid: it was found ropy, 
infipid, and like the faliva. It has therefore been con¬ 
cluded, from the colour, flrudure, duds, and fecretion 
of the pancreas having fo ftrid a refemblance to thofe 
of the parotid and fubmaxillary glands, that it is of the 
nature of the falivary glands of the mouth. The general 
opinion has been, that it is ufeful in fecreting a fluid 
lyhich dilutes and moderates the acrimony of the bile, 

* Ductus Virfungi. 

f This is what-Winflow calls the little pancreas, and is fometime* 
ffihirroas fo as to comp'refs the biliary duds, 

Y 4 More 
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More accurate chemical examination of the pancreatic 
fluid has not been made, or has not been- fuccefsful m 
fhowing any peculiarity in it. 

Confidering the pancreas as a falivary gland, how, 
great muft be the quantity of fluid poured out by it, if 
as we are .entitled to do, we take the analogy of the 
parotid fubmaxillary and fublingual glands. Thefe 
falivary glands, although they may be faid to furround 
all the jaws from the zigomatic procefs on either fide, 
are nothing in maflinefs and fize to the pancreas. Again, 
the pancreas is moft plentifully fupplied with blood- 
vefiels. Befides lefler branches of arteries, the pan- 
creatico-duodenalis gives two branches, which take an 
extenflve courfe through it, and are joined by other me- 
fenteric twigs; and twigs proceed from the velfels of the 
ftomach, and even from the hepatic artery; but more 
particularly we have to obferve the large branches bellow¬ 
ed upon it by the fplenic artery, where it takes its courfe 
clofeuponit. 

While the mafticators are working, the parotid gland 
pours out fo great a quantity of faliva,fays M. Helvetius, 
that it is inconceivable, and what I fhould not believe, 
had I not feen it in a foldier of the guards. A cut with 
a fabre in the cheek had opened the falivary duft: the 
wound healing on the inflde of the cheek left a fiftulous 
difcharge from the parotid dud. When he eat, there 
flowed from this hole a great abundance of faliva; fo 
that during dinner, which is not long in the Hotel Dieu, 
it moiftened feveral napkins. How much mull flow from 
all the falivary glands P How much from the pancreas, 
which is greater than them all colledively ? 

Like the biliary fecretion it is probable that the con¬ 
tents of the ftomach palling the duodenum, or the bile 
flowing from the biliary duels, form the ftimulus to the 
difcharge of the pancreatic fluid ; and as we fee that the 
morfel in the mouth will quickly produce an almoft in- 
ftantaneousfecretionanddifcharge of faliva, foweareledto 
conclude that the flow of pancreatic fluid may be as fud- 
denly produced without the neceflity of a refervoir, as in 
the biliary fyftem* We naturally conceive that the effed 
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of this fluid is to diminifli the vlfcidity of the bile, and 
by diluting it to mix it uniformly with the food. There 
are however few fads to enable us to reafon on the 
effeds of the pancreatic fluid. If we give full credit to 
the experiments of Malpighi and Brunner we may con¬ 
clude, that when the pancreas is taken away, the more 
acrid bile caufes vomiting or voracious appetite by its 
ftimulus. Schirrus of the pancreas has been found at¬ 
tended with a coftive and flow motion of the inteftines ; 
which feems to contradid the refult of thefe experiments 
on animals; but by the fchirroflty and enlargement of 
the pancreas the biliary duds may have been more or 
lefs comprefled, and the retarding of the ufual quantity 
of the biliary fecretion might produce the flownefs of the 
bowels 


SECTION III, 

OF THE SPLEEN. 

The fpleen is a vifcus of an irregular, oval figure, 
and dark purple colour. It is attached to the great ex¬ 
tremity of the flomach. It is foft in its fubftance 5 and 

* According to the hypothecs of Silvius, the ufe of the paa- 
creas was to fupply an acid fpirit or juice, and the biliary fecretion 
being of the nature of an alkali, thefe two llrugglisg together caufed 
the feparation of the chyle from the feces. ,The ftruggle did not 
ftop here, but thefe enemies being carried into the blood continued 
their warfare in the heart itfelf, and lighted up the Trital flame 
there. , _ 

Nay, if we belieye the experiment of F. Schuyl, (de Veteri 
Med.) this hypothefls was mot without its proofs ; for having tied 
in the portion of the duodenum of a living dog, where the pancrea¬ 
tic and biliary du6ls enter, he faw the ebulition from this ftruggle 
of the acid and the alkali j and when he compreffed the hepatic duiS, 
the tumifadlion of the inteftine fabfided ; when he took off this cora- 
prefEon it was again blown up. As this experiment has not fucceeded 
fince, as Haller obferves, Schuyl was probably deceived by the 
periftaltic motion of the inteftines. 

haS' 
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has the peritoneal coat very delicate. We fliould be gkd 
could we fay that it is of a parenchymatous ftrudure, for 
in truth little is known of its organization. 

In treating of this fubjed we muft be indulged in fome 
fpeculation ; and indeed it is privileged ground ; for the 
hiftory of the opinions regarding the fuppofed fundion 
of the fpleen is full of loofe conjedures or wild hypothe- 
lis, and nothing is as yet certainly known of its ufe. 


SEAT AND CONNECTIONS. 

The fpleen is feated in the left hypochondrium; above 
the left kidney ; and under the protedion of the falfe 
ribs; and of courfe it is under the edge of the diaphragm. 
It is conneded with the ftomach by the cellular mem*- 
brane, by the omentum, and in a ft ill more particdar 
manner by the vafa brevia. It has alfo, connedions with 
the left extremity of the pancreas by cellular membrane, 
and the branches of the fplenic velTels. Laftly, it has 
a firmer attachment to the diaphragm, by means of a 
ligament formed by the peritoneum - * 

The fpleen is of no regular figure. Where it is con¬ 
tiguous to the diaphragm it is uniformly convex: towards 
the ftomach its furface, while it is hollowed out and con¬ 
cave, prefen ts two fides, fo that we fay the whole mafs 
is fomewhat of a triangular form. The anterior edge of 
the fpleen is notched wdth deep fulci ; behind and at 
the upper part the margin is large and round. 

The fubftance of the fpleen is the moft fpongy, ten¬ 
der, and foft of the abdominal vifcerafo much fo that 
not only does the finger make an impreffion upon its 
furface, but it adually diforders and tears its velfels. 
^fter a fuccefsful injedion the whole feems made up of 
velfels ; and if any thing like acini or globules are to be 

^ Yet the fpleen is very apt to change its fituation, or to fall down 
from under the proteftion of the falfe ribs. It is liable to enlargement 
jn afcites. From which circumftances it will not be wonderful if it 
is wounded in tapping for the afcites. See Monro on Dropfy. Lienis 
a ftatu fuo devirationes Sandifort Thefaur. Vol. iii. L. Baader 
pbfervatiQnes varise, Alblnus Ac^d, Aniiot. lib. vii. cap. xiv. 

obferved 
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obferved, the microfcope will Ihow them to be acd* 
dentally produced by, the fafciculi of veflels. It has a 
ftricl refemblance to the fubftance of the placenta. The 
fpleen is feldom fmaller than natural ; often greatly en¬ 
larged *. I have feen it equal to the liver in-fize, and 
filling the whole left fide of the belly. It has been fre¬ 
quently found thus enlarged, without any peculiar fytn- 
ptoms indicating fuch a difeafe during life. From it^ 
foft texture and great vafcularity, like the liver, it has 
been found rent by blows and falls; and wounds here, 
as in the liver, by opening the large velTels are fuddenly 
fatal f. Sometimes it is hard and fchirrous, and marbled, 
in its colour. There is feldom fuppuration in it. The 
fpleen has been fuppofed to fwell up and enlarge when 
the ftomach is empty, and to be^contraded when it is 
full. It has been obferved, that it is large and fpongy 
in thofe who have died a lingering death, or who have 
been long ailing : that on the contrary, it is fmaller and 
firm in thofe who have died fuddenly a violent deaths 

We are informed, that the blood jof the^fplenic vein 
is peculiar, infomuch that it does not coagulate like the 
blood in the other veins of the body I. 

That which more than any other circumftance excites 
our attentions is the great fize of the blood veflels of the 
fpleen. Both the fplenic vein and the artery are of great 
fize in proportion to the bulk and weight of the fpleen ; 
and in their courfe they are particularly tortuous. I con¬ 
ceive we may alfo draw confequences from the diftribu* 
tion of their branches to the ftomach (viz. the vafa 
brevia and left gaftro epiploic) and to the pancreas. Its 
lymphatics are numerous. It is fupplied with nerves, 
but has very little fenfibility. It has no excretory 
dud. 

Opinions regarding the use of the spleen- 
Of the various ufes of the fpleen, the loweft conjeclura- 

* For Verities fee Morgagni Adverf. III. Animad. XIX. 

f I have known a mufket ball ftriking the fpleen but not 
penetrating the abdomen prove fatal in confequence of exti-ava. 
fatien. 

i With regard to this point I have no opinion, having hitherto 
»?glegted to examine the faft. 

la 
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in refped to ingenuity or probability is, that like a fand» 
bath it foments the ftomach, and promotes the procefs of 
digeftion. This notion is perhaps not inferior in abiur- 
dity to that opinion which afcribedTo thefpleen the office 
of forming an acid juice, which being carried by the- 
vafa brevia into the llomach, was fuppofed to excite the 
appetite*. 

It was a better conceptibn that the fpleen is the feat of 
meiancboly ; that moping here doth hypochondria 
fit or of laughter holding both his fides,’* of which 
the holding of the fides was an evidencei. And again, 
fince’' tickling the* ribs is a demonftration of the efed 
from this excitement of the fpleen f, that the growth of' 
the- fpleen promotes laughter to^ fuch a, degree, that it 
becomes a permanent fiMy fimper.'^ Nay further, we 
ha?e authority for the excifion of the fpleen' from 
thoib' who are otherwife. incurable in their propeafity 
to laughter 1' 

The following is a theory which has been very com-^ 
monly received. A great quantity of blood is imported 
mto) the fpleen with a flow motion, owing to-the ferpen-^ 
tine courfeof the veflels. When the ftomach is’empty, the 
blood is received in a greater quantity by the fpleen, where 
it has an opportunity of ftagnating. Here the blood,, 
fomented, attenuated, and in a manner diflblved by the 
neighbourhood of the putrid faeces in the cole®, esters 
upon the firft ftage of putrefaction.. By this refolving 
©f the blood it is made more' fluid, in which flate it is 
re*:arned by the veins, there being no excretory duSs. 
Now when the fpleen is comprefled between the diftend- 
ed ftomach and the ribs,, and the eontrabting diaphragm, 

* I am itiiffiaken in calling this the loweffi in abfurdity:-. The 
Ipleen has been confidered. as the feat of the foul t the caufe of 
veneral appetite! the gland which formed the mucilaginous fluids, 
of the joints !: The atrabilis- was received here concofted and 
tranfmitted to the liver. It drew forth and formed blood from 
the fiomach. See. Other phyfiologifts, not contented with, the 
theories prefented to them, and yet incapable of fuggefting others 
more likely, have very modeftly alferted that the fpleen was of neufe 
at all. 

■p Rifiis in liene fedes videtur ex efFedlu titilationis nataque iu plu- 
rimis mortalibus rifum excitat. &e. Haller. His fober objeftioa 
is, that tickling the right fide will do as well as the left. 

the 
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the blood is preffed out from it in greater quantity and 
celerity towards the liver, mixing with the fluggifh blood 
. in the trunk of the vena ports, replenifhed with the fat 
and oil of the omentum, it dilatesjthat ye{rel,- and .prevents 
the ftagnation and congelation of the blood, dn fliort, the 
fpleen has been fuppofed to be fubfervient to the funftion 
of the liver, and to the preparation of a watery (and fub- 
alkaline) fluid to the blood of the ports. Another opi¬ 
nion has been, that it counterbalanced the mals of the 
liver feated to the right fide of the belly. 

Hewfon entertained a theory regarding the ufe of the 
fpleen which fullies his high charader and reputation. 
He conceived that the fpleen added the flat veflicleof the 
•globules of the blood: his only obfervation in way of 
proof was, that he faw a few red globules returning by 
the lymphatics of the fpleerr 2 the efteO:, I have no doab^ 
of the injury of its fubflance, or of the compreffion of 
its veflels. it feems to me ftrange that fuch a man feeing 
the large Iplenic artery throwing its full tide of perfed 
arterial blood into the fpleen, full of globules, complete 
in every refpecl, and again feeing a few globules carried 
back by the lymphatics, fliould imagine that this artery 
formed thefe few vefficles with which it was already fo 
fully charged. 

■Of late years we have feea men endeavouring to ralfe 
themfelves into notice by an attachment to the opinions 
of their departed patrons 5 by fupporting thofe opinions ; 
by'holding, as they imagine, the proofs and illuftrations 
of them in their pofleffion : but feldom do we fee the 
memory of great men honoured by fuch obfeqaies. The 
officieufaefs of Hewfon’s friends in promulgating his 
opinions has done no honour to his memory. They 
have attempted to fupport, on infafficient grounds, -what 
he might have had the ingenuity to render piaufible, and 
which are very far from adding to his reputatioja, 
imperfeci as they now appear. 

I conceive the fpleen to be an organ fubfervient to the 
ftomach; and not only the conftant attachment of it to the 
ftomaeh in the human body, but the conftancy with which 
3 ^ 
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mals, confirms the opinion. I regard it as a provifion for 
giving the veffels of the ftomach an occafional power and 
greater aftivity, enabling them to pour out a quantity 
of fluid proportioned to the necelTity of the digeftion. 
In the firft place, let us examine the courfe and form of 
the fplentic artery, and I think we ihall find the great 
peculiarity of its fize, and tortuous form, and ftrong 
coats, a provifion for occafional great increafe of power j 
while,if notroufedby the peculiarfympathies whichaftuate 
it, it is of a form to retard and weaken the velocity of 
the blood. This is founded on thefe propofitions: 

1. The mufcular power of an artery increafes as it 
recedes from the heart j the elaftic power diminilhes. 

1. An artery, the nearer it approaches to its final dif- 
tributionj is the more immediately under the excitement 
and controul of the organ ; is adtive when the organ is 
excited; is, relatively fpeaking, quiefcent when that organ 
is not called by its fympathies to exercife its funftion. 

3. An artery tortuous in its courfe hajs more mufcu- 
larity and greater power of adtion than one which takes 
a ftraight courfe ; but in proportion to the increafe of 
power which it obtains by its increafe of length in this 
tortuous and bending courfe, will thefe turns retard and 
weaken the force of the heart upon the extreme raraifi* 
cations of the veflel. 

Thus a tortuous artery is the means of increafing the 
velocity of the blood by its own aQ;ion, but it makes the 
organ lefs dependent on the general force of the cir¬ 
culation. We accordingly find, that in thofe organs where 
there is occafional aftivity alternating with a quiefcent 
ftate, the artery is tortuous ; and where there is an in- 
creafe of force required in the circulation, there the 
artery, from being ftraight in its courfe, becomes crook¬ 
ed and twifted in every way *. 

, From 

* This has been fuppofed to be the efFeft of the impulfe of tlie 
blood, bjit nothing can be more falfe. Let any one examine the artery 
«f a limb when a great tumour is growing ; the attery will be fousd 
iz tortnott^ 
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From thefe remarks, we may be inclined to draw^ 
from the tortuons figure of the fplenic artery, a conclu- 
fion fomewhat different from that which has hithertd 
keen deduced. We may conclude that it is not the means 
of retarding the blood in its circulation, but of giving 
force to it. The fplenic artery fdoes not only ramify 
in the fpleen, but it fupplies all the left part of the 
ftomach, and that great facculated extremity in particu¬ 
lar which receives the food, and in which the procefs of 
digeflion is chiefly performed. My idea is, that when 
the ftomach is empty, when there is no food in it to 
folicit the difcharge of the gaftric fluid, the blood cir¬ 
culates in a moderate degree in the coats of the ftomach, 
and the fpleen receives the furcharge of blood; but 
when a full meal is taken into the ftomach, when the 
adion of the gaftric juice is required in great quantity^ 
the adion of the fplenic artery is folicited to the vafa 
brevia and left gaftro-epiploic artery, and thus a fuddea 
flow of the gaftric fluid is beftowed by the increafed 
adivity of the fplenic artery. When again the contents 
of the ftomach are fully faturated with the fluids from its 
coats, there is no longer an excited adrion of the fplenic 
veflels, and the artery terminating in the veins, the 
fpleen returns the blood to the liver. While the vefTels 
of the ftomach partake largely of the fupply of blood, 
the arteries to the pancreas alfo receive fome increafe of 
adivity ; and even the blood of the vena portae requires 
an additional ad:ivity. 

We have feen that the ftomach and inteftines, the 
liver, pancreas, and fpleen are combined in fundiion, 
qonneded by the fame fyftera of veffels, mutually fubfer- 
vient to each other, and tending to the fame end, the ra- 


tortuous to fupply it. Again, in the aneurlftnal varix where there 
is a breach in the artery, and the blood finds, a freer return to the 
heart, the artery will be found enlarged and tortuous in order to fupply 
the lower part of the limb ; while there is a quantity of the blood 
withdravyn from the circulation by the communication with the 
Vein. 

ception. 
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ception, digeftion, and fir ft ftage of the affimilatlon of 
nutritious matter to the fyftem. We leave this fubjeft, 
refereing to the chapters on the abforbing fyftem. 



SECTION IV. 


OF THE KIDNEY. 

The kidnies are diftind from thofe parts which have 
hitherto engaged us, as they fecrete the urine, and form 
therefore the link betwixt the vifcera of the abdomen and 
thofe of the pelvis j for though lying in the abdomen, 
they are more ftridly connefted with the parts in the 
pelvis. The ftrufture of the , kidney forms a very inte- 
refting fubject of inquiry ; becaufe it is the field of dif- 
pute betwixt the contending parties regarding the ftruc- 
ture of glands and the theory of fecretion. It is chiefly 
from the kidnies that the fads are drawn in illuftration 
of the opinions of Malpighi, Ruyfch, and all the others. 

Form, seat, and connections. The kidnies lie 
on each fide of the fpine 5 funk as it were in the fat of 
the loins ; attached to the mufcles of the loins; and in 
part lying on the lower belly of the diaphragm; which 
iaft connection is the caufe of the pain felt in refpiration 
during inflammation in the kidney. The kidney lies 
betwixt the fpine of the ilium and the loweft rib. The 
right kidney is placed fomewhat lower than the left, 
which is owing to the greater fize of the liver on that 
fide. 

The kidnies are without the abdomen, that is to fay, 
behind the peritoneum ; for the kidney lying clofe upon 
the mufcles of the loins, the peritoneum is merely 
ftretched over it. This is the reafon why calculi in the 
kidney have wrought themfelves out by fiftulse in the 
loins ; and it is the ground of the hazardous propofal of 
cutting into the kidney to extract calculi. 


The 
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The adipofe membrane furrounds the kidney, and 
forms a perfect capfule ; for it is this which is fometimes 
in an extraordinary degree loaded with accumulated fat. 
Upon this capfule the ctECUin is attached on the right fide, 
the colon on the left, and betwixt the kidnies and the in- 
teftines there is a ftricf fympathy, which is apparent in the 
nephretic colic. 

The figure of the kidney is that of an oval bent, or a 
littleincurvated, fo as to form a fulcus or general conca¬ 
vity to one fide, while the other takes a greater convexity. 
By the concave furface of the kidney, which is towards the 
fpine and great veflels, the arteries and veins and ureter 
pafi in by the fmus round which the fubftance or gland¬ 
ular body of the kidney terminates abruptly. 

The abdominal aorta and the vena cava lying clofe oa 
the fpine and near to each other, give off laterally the 
emulgent arteries and veins. The renal or emulgent 
artery comes from the fide of the aorta betwixt the 
upper and the lower mefenteric arteries : that of the left 
kidney has its origin a little higher than the right: and 
the aorta being on the left and the cava towards the rfght 
fide of the fpine, the left emulgent artery is fliorter than 
the vein ; the artery longer than the vein on the right 
fide. Again, the aorta being more clofely attached to 
the fpine, the emulgent vein lies rather above the 
artery *. 

The veffels and efpecially the arteries of the kidney,' 
are very irregular in their number and form. Where 
they enter the body of the gland, they are accompanied 
with a capfule which continues with them to this final 
diftribution. Sometimes a folitary veffel is feen making 
its exit by the convex furface of the kidney. 

We have had occafion to remark on the nerves of the 
kidnies and their connexion with the coverings of the 
tefticle, and to notice their effeft in producing numbnefs 
of the thigh and retradion of the fcrotum in inflam- 

* The veflels of thehidney vary greatly. C. H. Meuder de nrinje 
excretione. Sandifort Thes, vlii. — Albinus. Acad. Annot. b. vii, 
c. 11. ^ 
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Jnation of the gland, when ftones lodge in the pelvis or 
ureter. 

Upon the fubjedt of the fenfibility of the kidney, how¬ 
ever, we mull be aware that difeafe, inflammation, fup. 
puration, nay even total wafting of the kidney may take 
place without any indication from pain. 


The excretory du£t of the kidney is called ureter ; 
it leads from the kidney to the urinary bladder. When 
we trace it into the kidney it is found to enter the navel¬ 
like fulcus of its concave fide ; here it is enlarged into a 
confiderable fac which is called the Telvis of the kidney. 
This is a kind of refervoir which, lying in the embrace 
of the folid and glandular part of the kidney, fends up 
feveral elongations almoft like the finger of a glove, 
which receive into them the papillm, the concentrated 
uriniferous tubes. T hefe procefles of the pelvis are called 

theeOLICES or INFUNDIBULI. 

It may be obferved, however, that the term pelvis is 
taken from the greater dilatation of the ureter within the 
gland, which is feen in brutes; and that in man it is not 
fo remarkable, the ureter branching with only a leffer 
degree of the facculated form into three or four divifions, 
and thefe into the leffer infundibuli. 

The coats of the ureter are three in number ; a denfe 
outer coat; a middle coat, apparently confifting of cir¬ 
cular mufcular fibres, though this has been denied; and 
a fmooth inner coat, (very inapfoperly called villous,) 
which fecretes a mucus to defend it from the acrimony 
of the urine. The ureters do not run in a dired courfe 
to the bladder of urine; they take a curving diredion ; 
are in fome places irregularly dilated, as when they pafs 
over the pfoas mufcle*, dropping deep into the pelvis, 
and getting betwixt the redum and bladder they open 

* When the bladder is contrafted in confequence of a Hone, or 
V'hen it is dilated by obftruftions the ureters are dilated alfo; par¬ 
ticularly in the firfl: cafe. Whilft they are dilated, their coats become 
thickened, and their courfe is tortuous. 

obliquely 
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obliquely into the latter. The ufe of the ureter is to 
condud the urine which is inceflantly fecreted * in the 
kidney to the urinary bladder, where it can be retained 
and difcharged at a convenient time. 


The ancients, fays Malpighi, contented themfelves 
with the idea of a fieve, as conveying a knowledge of 
the manner in which the urine was drawn off by the 
kidney; that the fibres of its parenchymatous matter 
attraded the ferum of the blood ; that the fibrous matter 
was perforated with innumerable foramina ; or that the 
whole was a congeries of canals through which the urine 
was ftrained and drawn off. Malpighi fet himfelf to 
refute thefe vague opinions by the minute examination 
of the ffrudure of the kidney; and he feems to have 
known almofl: all that we now know. Though we do 
not acquiefce in his opinions regarding the final and 
minute ftrudure, he defcribes accurately every part of 
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In the firfl place, when we examine the outward ap^ 
pearance of the kidney of the foetus, as in this annexed 
plate, we obferve, that it is not, like that of the adult, 
fmooth and uniform ; but that it is tuberculated or lo. 
bulated j that it confifts of diftinfl: parts, or glands 
united together. Again, when we examine the kidnies 
of’ other animals, we find in feveral inftances that the 
/full-grown animal retains this lobulated form. In fhort, 
it immediately ftrikes us that the kidney is not a uniform 
mafs of glandular matter, but that it moft refembles thofe 
glands which they call conglobate, and which confift of 
ieveral compartments or diftind glands united together. 

Accordingly a fedlion of a kidney fhows us that this 
is the fafl:. 


The feftion of the kidney fliows us thefe parts. 
Firfl:, W'e fee towards the furface that which is called the 

cortical 

® Explanation of ihe annexed plate. 

A B C D. The feveral divifions of the kidney which give it ths 
lobulated figure. 

EE. The coftlcai part of the kidney, being the outer, and, It i* 
fuppofcd, the fecreting part. 

• FF. The tubular part of the kidney. 
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cortical or glandular part E. Secondly, ftri^, converging 
towards the centre of the kidney, being what is called 
the tubular part, of the kidney Thefe tubuU are di¬ 
vided into fafciculi, taking a conical ftiape ; and thefe 
converging unite at the apex; two or three of them 
united form the papillae. The papilla are generally ten 
or twelve in number, or even nuire, in each kidney 5 
their points are received into the extremity of the infun¬ 
dibula ; they pour the urine into thefe tubes, and it is 
collefled in the pelvis. Now when we examine one of 
thefe papilla in a lobulated kidney, we find that it is th? 
centre of one of thefe fubdivifions. Thus, 



The papilla G is merely the ^ntmuatlon of the tu>^ 
h ;li B j but it is that part which pfojeds from the body 


G. The papilla, or that part which projefts into the calyx or di- 
viCon of, the peU’Is. 

H. The perceptible dufts iathe point or apex o.f the papilla, 

lil. The other papilla. 

L. The point of one of the papUla which vye fee projecting into 
the pelvis. 

M. The pelvis of the kidney. 

N. B. This reprefents only .one half of the kidney. 

* Improperly medullary, fometimes striata, sulcata. F F, 
Window [traite du Bafvenlre) has thefe diitindtions of the fabllance 
of the kidney. i.Corticale. 2. Cannelle, fiilonaee, pu tubulepfe. 
3 -Mamm'elonnee. 
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of the kidney Into the calyx; and although thefe divi. 
fions of the fubftance of the kidney are enumerated as 
three diflind parts, the cortical, tubular, and papillar 
parts, they are properly only two, the urtical and tubular 
parts. 

Some however have made a new diflindlon, by af- 
ferting that a vafcular part is to be obferved betwixt the 
cortical and tubular or ftriated parts, as at but it is 
not the cafe; for although, when we make a regular 
fedionof the whole gland, the mouths of feme larger 
veffels will be obferved betwixt the fafciculi of the 
urinary tubes, y et they are irregular ramifications tending 
to the outer cortical part, and not fuch as-feparate the 
tubular and cortical part, nor fo regular as to be con- 
fidered as one of the fubdivifions of the kidney. 

OF THE CORTICAL PART. 

The external and cortical part of the kidney is by all 
allowed to be the fecreting, or, as they rather terra it, 
the fecerning part of the organ. It was this part which 
the older w^riters confidered as in a more particular man- 
ner to confift of a peculiar flefhy fubftance or parenchy¬ 
matous matter. It is in this cortical matter that the glan¬ 
dular bodies deferibed by Malpighi are fuppofed to be 
feated; they are called torpor ajglohbjd. They "are to be 
very diftindly feen i%many brutes; for example, in 
the horfe’s and cow’s kidney ; and they are to be feen re- 
prefented in thefe plates. But he afferted thefebodiesto 
be alfo obfervable in the human kidney ; to demonftrate 
which he ejeded a black liquid mixed with fpirit of wine, 
by which the kidney becoming univerfally tinged, you 
may then fee, he faid, when you have torn off the coats 
of the kidney, fmall glands partaking of the colour of 
the arteries. Thefe are the glands of the cortical part 
of the kidney, which Malpighi deferibed as hanging upon 
the branches of the arteries like fruit upon the pendant 
branches, and round which the arteries and veins rami¬ 
fied and convoluted, like delicate tendrils, fo as to give 
them the dark colour which they have. 


Into 
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Into thefe bodies he fuppofed the urine to be fecreted, 
and from thefe bodies it was conveyed into the uriniferous 
dufts or tubular part of the kidney; but he acknow¬ 
ledges that the communication betwixt the dudts and 
glands is very obfcure. 

Ruyfch and Vieuflens held a very oppofite opinion 
regarding the ftru6:ure of the kidney *. Ruyfch, by 
throwing his injections into the renal arteries, found that 
he filled the urinary tubes, the dudts of Belini, and the 
pelvis itfelf. Hence he conjectured that the tubuli urx- 
niferi or excretory duCts of the kidney were the continued 
branches of the renal artery, without the intervention of 
any glandular apparatus f. 

Example of RuyfcJ^’s dodlrihe 





* Ruyfch andVleuflens long contended foTthe^claun of the dif- 
covery of the continuation of the, arteries of the kidney into the uri¬ 
nary dufls. Ruyfch at firft acquiefced in the opinion of Malpighi, as 
we have faid. 
f Thef. Anat. il. p. 31. 

t Exhibet rents humani dimidiam partem ita difleftam, ut reptatus 
vaforum, prefertim fanguineorum, loculentius quam in precedent! 
Thefauro, tab. iv. fig. iii. videre poffit; ubi magis inherebam, ut ccq- 
Junftiones arteriolarum cum duftibus Belini eshiberem, in hae auteca 
z 4 figura 
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Ruyfch did not negleO: the examination of the little 
bodies which are to be feen in the cortical fubftance. 
He did not however allow they were glands, but confi¬ 
dently alferted that they were merely the convoluted 
arteries which were formed into thefe contorted bundles 
before finally ftretching out, and terminating in the 
ilraight urinary tubes 

When after minute injeftion of the kidney we make a 
feQiion of its whole fubftance, we fee veffels emerging 
from the more confufed intricate vafcularity of the cor- 
tical part, and running inward in ftrise towards the pa¬ 
pillae ; what we fee there, arp, in my conception, chiefly 
veins. And this I conclude, both from the refult of in? 
jedbns, and from knowing that the veins are in general 
numerous furrounding the excretory duQs 5 befides they 
retain the blood in them like the veins. Thefe veflfels 
running in ftraight lines and converging towards the 
papillae arp not the tubuli uriniferi, but the blood vef? 


figura diftin&iffime vaforum fanguineorum curfum yermicularem per 
interiorem renis partem exprimere volui. 

A Facies renis exterior per quam vafa fanguinea reptatum pbfcr* 
yant vermicularem, 

B Facies renis interior ybi vafa fanguinea non nainus curfum ver? 
micularem obfervant quam in facie exteriore. 

C Papillas renales; 

D Pelvis renis, 

E Gavitas pelvis in quam papillse urinam ftillandp exprimunt.—• 
See Thefaur. Anaf, W. p. 27. 

* In hoc Thefauro X. quoque inveniuntur objefta renalia ex ho- 
mine defumpta, in qmbus non folum luculenter apparet quid judi- 
qandum fit de prmtenfis glandulis rpnalibus, verura etiam quid invefti- 
gatoribus renum impofuerit, fe in renibus indagandis fepifBme occur, 
runt corpofcula rotunda glandulas pientientia quae revera nil funt nifi 
arteriolarum ultimae extremitates contortae; cum antem exaftiffime 
repleantpr arteriae renales diffolyentur vel expanduntur, quejnadinodum' 
£li glomer, ita ut nil minus fint, ficuti dixi, quam partes per fe fub, 
fiftentes, & peculiari membranula pbduftoe fine quo immerito dicuntur 
glandulae. Interim confiderandum ejufmodi contorfiones vaforuia 
iang. nufquam in caeteris vifccribus reperiri. In the epift. to Boer- 
jfiaave, p. 77, we find Ruyfch fpeaking much more modeftly; “ In 
rene humano rotunda corpufcula effe, fateor, fed funt tam exilia, 
ut nihil poflimdefinire de illis. Adeoque non licet magis dicere quod 
^nt glandulae, quam aliud quid.” ' 

^ ■ fels 
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feis accompanying them, the tubes themfelves being 
tranfparent. 

Yet I imagine it was by thefe veflels that Ruyfch was 
deceived; for tracing them from the extreme arteries, 
and feeing them fuddenly altered in their form and di- 
redion, and running towards the papillae, he imagined 
them to be the excretory duds continued from the exi^ 
treme branches of the arteries. 

Wiaflow fuppofes the corpufcules, which are feen in 
the cortical part of the kidney, to be the extremities of 
the cut tubuli, filled either with blood or with a coloured 
injedion. But this they evidently are not; for by making 
the fubdance around them tranfparent, they are feen with¬ 
in the furface, and they are little grains, not the extremity 
of tubes, nor extended in lines. 

Boerhaave, although he faw in the preparations of 
Ruyfch the injedion pafifed into the uriniferous tubes, 
yet in the main favoured the opinions of Malpighi; and 
having fometimes obferved thefe tubes filled with injec-. 
tjons, while at intervals they were tranfparent or pale, 
and contained only a watery fluid,. he ventured to con¬ 
clude that there was a double operation going forward 
in the kidney; that the pale watery urine was quickly 
drawn olF by the continuous tubes; but that the urine 
of the Other quality and higher colour was feparated by 
a more perfe,^ and flower fecretion through the glandu¬ 
lar bodies. 

Jn the hiflory of opinions, to Boerhaave fucceeds Ber- 
tin, who writes a long and laboured paper in the Me¬ 
moirs of the Academy of Sciences for 1744; upon the 
whole, he may be confidered as endeavouring to prove 
by diffedion what was rather an hypothefis with Boer¬ 
haave. Berlin defcribes glands in the fubftance of the 
Iddney; but thefe he is careful to diftinguilh from the 
corpufcules of Malpighi, which he alfo conceives to be 
|he extremipep of yeSels merely. 


From 



unaemauu jjerun s 
defcription. He obferves, in the firft place, that there 
are to be feen ferpentine veffelsjfucb as Ruyfch defcribed; 
for example, at A A A*, which arifing at the circum¬ 
ference of the cortical fubftance, are refleSied inward ia 
a tortuous form, and which, at laft, approaching the 
tubular part, terminate in ftraight tubes, or are conti¬ 
nued into the tubuli uriniferi (for example at B B). 

But betwixt the mesflies of vefiels which are defcribed, 
and which are feen here to terminate in the tubuli, there 
ar^e beds of glands C C C, which acervulae of fmall glan¬ 
dular bodies are as it were laid in the trad from the cir¬ 
cumference towards the centre, and appear to terminate 
or to be conheded with the tubuli uriniferi as the ar¬ 
teries are. 

M. Ferrein has oppofed all thefe opinions in a paper 
of the Academy of Sciences for 1749. He alTefts that 
the body of the kidney is neither compofed of glands 
nor a congeries of blood velTels; that it is a peculiar 
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* Mefches de M. Window ou veffeaux fpongieux de Vieuflens ott 
tuyaux ferpentaas de Ruyfch. 
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fubftance, which when examined is found to confifl; of 
tranfparent veflels. Thefe, he fays, are wonderfully 
convoluted in the cortical part of the kidney, fo as to 
refemble glands, and ftretch in parallel lines towards the 
papilla, where they form what is called the tubuli uri- 
niferi. Amongft thefe tranfparent tubes the blood- 
veffels ramify to great minutenefs, and accompany them 
where they are refleded direOily inward to form the tu¬ 
buli. Much ridicule, he obferves, has been thrown 
upon the term parenchyma of the ancients; but not- 
withftanding Tie affirms that there is in all glands a 
fubflance diffimilar from the blood veflels, a gelatinous- 
like matter, which confifts of or contains thefe pellucid 
tubuli. 

Tubular Part. —^The term here ufed is univerfally 
received ; and all feem agreed that the flrias converging 
to the centre of the kidney, and taking a pyramidal 
iliape are the excretory dudf?. We have feen that they 
were fuppofed by feme anatomifts to be formed by the 
continuation of the extreme branches of the arteries ; 
but this opinion we fhall venture to fay arofe from the 
appearance of the blood-veflels injeded, which lie pa- 
rallel and clofe to them. They are evidently tranfparent 
tubes, and probably the fibrous appearance of the whole 
pyramidal body formed by them is owing to the accom¬ 
panying blood-veflels. Thefe lefler duds, as they ap¬ 
proach the papillae, terminate in larger duds, which 
finally open into the duds of Belini at the point of the 
papillae. The papillae we have feen to be that part of the 
pyramidal body which projeds into the calyx or infun¬ 
dibulum, and from their point little drops may be per¬ 
ceived to run (from the duds of Belini) when they are 
comprefled. 

I have detailed the feveral opinions regarding the 
ftrudure of the kidney ; and neither do I wifh here to 
vamp up an opinion from the aggregate of thefe con- 
tradidory j*eports, nor have I been able to draw a de¬ 
cided conclufion from my own experience. In truth, 
the obfervauon from one diflTedion I have hitherto 
J3 found 
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found fo completely contradicted by other experimentSj 
that I muft conclude there yet remains much to be 
done in inyeftigating the minute ftruCture of the glandu. 
lar vifcera *<. 

OF THE CAPSULE RENALES f.. 

The renal capfules are glandular-like bodies, one at* 
.cached to each kidney. The capfule is feated like a cap 
©n the upper end of the kidney. It is of a form like an 
irregular crefcent, and fuited to the fhape of that part of 
the kidney to which it is attached ; at the fame time that 
it has three acute edges, or takes a triangular form. 
(See the drawing of the kidneys of the foetus.) —The 
upper edge has been called criita, while the lower edges 
•have -the name of lobes. It is in the foetus andin child, 
hood that the renal capfule is large and perfecf; in the 
adult it has fhrunk, arid no longer bears the fame relative 
fize to the kidney. In the foetus the renal capfule is as 
large as the kidney, and the capfules of each fide are 
continued into each other, being ft retched acrofs the 
aorta and vena cava 

The veffels fent to this body are fomewhat irregular; 
they come from the renal or emidgent arteries and veins, 
from the-Celiac artery or phrenic, or from the trunk of 
the aorta, and even from the lumbar arteries. 

By feparating the lobes of this body we ftnd fomething 
like a cavity, which has been roundly a-flerted by fonie 
to be a .reg.uiar ventricle ; by others altogether denied.. 
Finding a cavity,,, they fuppofed they muft difcover the 
excretory dudt. Some conceived that it muft be con¬ 
nected with the pelvis of the kidney; fome with the 
thoracic du£t; fome with the tefticle ; but every thing 
relating to the ufe pf this body has hitherto eluded refearefo 

Of the kidney much in Morgagni Adverf. Anatom, lit. 

■4- Glandufa qtrabilarie, renesfuccehiuriala. Glandula renales, Sic. 

■ d various authorities on the fize and appearance of tluVbody, 
fee Morgagni Epift. Anatom, xz. 

■ and 
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and all is doubt and uncertain fpeculation For my 
own part I rather conceive that this body is ufeful in thie 
foetus, by deriving the blood from the kidney, that gland 
not having its proper office of fecreting the urine ta 
perform in the foetus. 

* Mor^a^ni A dverfar. An. iii. A. xxxil. 329. Valfalvais reduced 
lo the neceffity of quoting Scripture, and Morgagni is as much at a 
lofs, Epift. Anat. xx., being obliged to join in the words of Eufta- 
chius: “ iis relinquamna, qin anatomcn accuratus exercent, inqut- 
jendum.” Morgagni, loc. cit. 
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A s ther^e is no Very accurate divifion betwixt the vif- 
cera of the abdomen and thofe of the pelvis; as 
the vifcera of the pelvis, when diftendsd, rife into the 
belly, and are in every refpedt like the abdominal vif- 
Cera, many have obje^ed to a divifion of the vifcera of 
the abdomen and pelvis: neverthelefs, there appears to 
be good reafon for this divifion of the fubjed. The 
fundion of the parts is different; the manner of their 
Connedion is different 5 their difeafes have widely diffe- 
tent effeds. 

We have feen that the pelvis confifts of the facrum, os 
fco and offa innominataj and that anatomifts have_^diftin- 
guiflied the true and the falfe pelvis. The falfe pelvis is 
formed of the extended wings of the offa ilii, and fup- 
ports the vifcera of the abdomen. The true pelvis, 
marked by the cavity finking beneath the promontory of 
the facrum and the linea innominata, contains the redum; 
the urinary bladder; the proftrate gland 5 the veficulae 
feminales; and part of the urethra. 

The manner in which thefe parts are conneded, and 
the anatomy of the urinary bladder, proftate gland, and 
urethra, will form the fubjed of the firfl: fedion; while 
the anatomy of the parts conneded with thofe of the 
pelvis in fundion, but feated without, will form the fub* 
Jed of the fecond* 
yoL. Ill, 
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OF THE BLADDER OF URINE.* 


CHAP. III. 

OF THE PARTS WITHIN THE PELVIS. 

l^E have feen that the abdominal vifcera are involved 
’; in a common membrane; that this membrane is 
uniformly fmooth; and that it has a fecretion on its fur- 
face which bedews the whole, and allows the parts an 
eafy fhifting motion on each other. The parts in the 
pelvis muft alfo have motion, but they are at the fame 
time more ftridly connected; a loofe cellular membrane 
is the medium of adhefion here: the parts are imbedded 
in cellular membrane, which is interwoven with mufcu- 
lar fibres towards the lower opening of the pelvis, and 
further braced by the levator ani and mufcle of the 
perineum. This gives to the whole due fupport; enabling 
them to refift the cornpreffion and action of the abdominal 
mufcles, which they mull receive in common with the 
higher vifcera of the belly. 

By turning to the firft plan in this volume we find, 
that the divifion of the parts in the pelvis and abdomen 
is not well defined; but we fee that the peritoneum is 
reflefted from the pubes over the urinary bladder, and 
mounts again upon the redum. The line of divifion, 
therefore, is the peritoneum; while we underftand how 
the bladder which belongs to the pelvis, being diftended, 
carries the peritoneum before it, and rifes into the ab¬ 
domen. 


SECTION I. 

OF THE BLADDER OF URINE. 

As the general nature of the urinary bladder is fo well 
known, nothing is more fuperfluous than a general de¬ 
finition or defcription. It is attached behind the os pu¬ 
bis j is nearly of a regular oval, when moderately dif- 

^ . tended, 
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tended, with the ends obtufe; but from its connexions, 
and the preflure of furrounding parts, this regular exten- 
fion is not allowed in the living body: it ftretches more 
laterally; its forepart is attached broad to the back part 
of the os pubis j and, behind, it is oppofed by the reftum. 
What the name would imply to be the lower part is 
above; for the fundus of the bladder is that part which, 
when diftended, rifes into the belly; the neck is where 
it terminates in the urethra behind the arch of the os 
pubis. On the fundus there is a ligamentous procefs, 
continued in a direX:ion towards the umbilicus; this is 
the uracus. I would not mention it here, being a tube 
peculiar to the foetus of quadrupeds, was it not to 
add that it is fometimes even in the adult human fub- 
jeX: open, fo that the urine paffes out from the umbi¬ 
licus *. 

When the bladder is empty, or contains only a mo¬ 
derate quantity of urine, it takes a triangular figure in 
the dead body, the bafe of which refts on the reflum, and 
the apex is attached to the back of the os pubis; and 
when in diifeXrion you look down into the pelvis, you 
find the back part of the bladder flat, and as it were 
ftretched obliquely up upon the os pubis f. 

Structure of the bladder.— ^Like the other hol¬ 
low vifcera, the bladder confifts of feveral coats. 

The peritoneal coat of the bladder does not fur- 
round the bladder, but only covers the fundus and back 
part. It is like in every refpedt to the peritoneal coat of 
the abdominal vifcera; fmooth without; and adhering 
to the inner coat by cellular membrane; which cellular 
membrane is, however, of a loofer texture, and in greater 

* Fernelius de part. morl. Id Jymptom. gives an example of a man who, 
having an obftruftion at the neck of the bladder, paffed his urine by 
the umbilicus. Wipfer gives a fimilar cafe of a man with calculus. 
Thefe ar^ quoted by Albinus Annot. Acad.y and alfo the Philof. Tranf- 
aftions, h. 323. See alfo SandifortThef. Vol. iir. p. 234—46. 

■f This flatnefs of the bladder, and the nearnefs of the back part 
of it to the os pubis, the furgeon would do well to remember, before 
he thrufts the gorget or ftilet with fuch relentlefs iropetuofity as I 
have feen done. 

A A a quantity 
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quantity than the abdominal vifcera. This peritoneal 
coat is no doubt of much fervice as a divifion in obftrua, 
ing the courfe of inflammation arifing from the difeafes 
in the lower part of the pelvis, or from operations per¬ 
formed on the bladder, re6tum, or peroneum j were it 
not for the loofe peritoneum fpreading over the cellular 
texture of the pelvis, we could neither be fo bold nor fa 
fuGcefsful in our operations here. That portion of the 
peritoneum which covers the back part of the bladder, 
forms a particular tranfverfe fold when the bladder is 
contraded. This fold furrounds the pofterior half of the 
bladder, and its two extremities are ftretched towards 
the fide of the pelvis, fo as to form a kind of lateral lU 
gament. 

Though in the contraded or moderately diftended 
ftate of the bladder, the peritoneum ftretches from the 
back of the os pubis to the bladder, the diftention of the 
bladder, in an immoderate degree raffes the peritoneum 
oiF from the pubes, fo that the bladder can be ftruck 
with a trochar, or lithotomy performed above the pubea^ 
by an incifion diredly into the bladder, without piercing 
the outer or peritoneal coat. 

Towards the lower part, the bladder, as we have feen, 
is invefted only by cellular membrane, which takes the 
place of the peritoneal coat of the fundus. While we 
are aware of the effed of the peritoneum, ftretched over 
the parts in the pelvis, in obftruding the progrefs ofin-- 
flammation from the bottom of the pelvis towards the ab¬ 
dominal vifcera, we muft recoiled that there exifts fuch 
a fympathy betwixt the bladder and the ftomach and 
bowels, that both after operation, and in confequence of 
obftrudion of urine, the patient will fink, in confequence 
of abdominal infl:ammation, without the dired fpreading 
of the inflammatory adion. 

Muscular coat. — The mufcular coat of the blad¬ 
der is very ftrong. Three ftrata of fibres are defcribed 
by authors. They are fo ftrong as to have been claffed 
with the diftind mufcles, and the whole coat has been 
called DETRUSOR urin^. Towards the lower part of 

the- 
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the bladder the fibres are particularly ftrong, and formed 
into fafciculi, and are like a net of mufcles inclofing the 
bladder 

Towards the neck of the bladder the circular fibres 
are ftrengthened; and embrace the beginning of the 
urethra; and form a fphinder, which, no doubt, k af- 
fifted in its operation by the levator ani mufcle, throw¬ 
ing its ftrong fibres around the neck of the bladder. The 
mufcular coat of the bladder becomes greatly ftronger, 
where difficulties oppofe its difcharge ; and when there 
is a fource of irritation, within the bladder, ading for any 
time, the whole coats become thickened, fometimes to 
the depth of half an inch or more. If this thickening 
were entirely mufcular, the contradile power of the 
bladder would be deftrudive 5 but it is much in the 
other coats, and owing to a depofitation betwixt them. 
This reduces the bladder to a ft ate capable but of a very 
inconfiderable change, either by diftention or contradion; 
confequently the urine runs frequently by painful dif- 
charges. The lithotomift would do well to diftinguifh 
when the frequent call to urine is the eonfequence of a 
ftone in the bladder, and when it is owing to an increafe 
in thicknefs, and a rigidity of the coats of the bladder; 
for, in the latter cafe, the operation of the gorget is at¬ 
tended with very ferious difficulties- . 

We have an idea of the wonderful degree of contrac¬ 
tion in the bladder, and indeed the extent of motion ia 
the mufcular fibre in general, when we. confider that the 
bladder extends fo as to contain two pounds of urine, 
and contracts fo as to force out the laft drop from its 
cavity. When, however, the fibres are ftretched too 
far, they lofe the power of contraction, and often the 
young furgeon is deceived by what he conceives to be 
an incontinence of urine while it Is really an obftruc- 
tion. 

I have in another place entered on the confideration 
of the action of the bladder and fphinCter f. We fhould 

^ Morgagni Adverfar. Anat. ill. Animad. xxsis. 

f See letters on the difeafes of the urethra. 
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naturally expefl: what Haller found to be the cafe, that 
the bladder was more eafily excited by ftiinulus applied 
to it when it was diftended than when it was nearly 
empty * j for fo it is with the will as its excitement. 

VASCULAR COAT, OR CELLULAR COAT. 

When I call this third coat of the bladder the vafcu- 
lar coat, it is merely from its analogy to that coat of the 
inteftines which I have diftinguifhed by the name of vaf- 
cular. Anatomifts have called it the nervous and cel* 
lular coat; the firft of which is quite improper and the 
laft apt to be confounded with the furrounding cellular 
outer coat. This coat (if coat it may be called) confifts 
of very extenfile white lamellae of cellular membrane. It 
gives diftribution to a few veflels, and conneQs the muf* 
cular fibres and inner coat. 

The INTERNAL COAT of the bladder is very fmooth 
on its general furface, and i& bedewed with a fheathing 
mucus. When the bladder is diftended, no inequalities 
are to be obferved; but when contrafted, it falls into 
folds and rugs/ From an acrid ftate of the urine; from 
flrangury, from calculus, the mucous difcharge is iii- 
creafed, even fo as to form a great proportion of the fluid 
evacuated from the bladder. No vifible fource of this 
mucus is to be obferved on the inner furface of this 
membrane t; fo that probably k is a general'difcharge 
from the furface. Indeed, it appears, that no folicules 
or cryptse, difcharging at particular points of the furface, 
could have the effe6; of bedewing and defending the 
whole furface from the acrimony of the urine. The 
great fources of the mucus difcharged with the urine, are 
the neck of the bladder^ the proftate gland, and the 
urethra 

* Halleri Opera Minora, See further, 

Winflow, however, defcribes the glands^ and Helfter and Haller 
defcribe folicules, near the neck of the bladder, and round the infer- 
tion of the ureters. 

f When th.e niucous fecretion is diminiflied by a difeafe of the 
furface, it feems much piore readily to allow the calculous eoneretion 
to form upon it. 
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The URETERS, which convey the urine from the kid¬ 
neys to the bladder of urine, open very obliquely into 
the bladder, towards the back and ioweft part of it. 
The confequence of their oblique perforation of the coats 
is, that, the greater the tendency of the urine to pafe 
retrogade in to them from the bladder, (there being a 
proportioned diftention of the coats of the bladder,) the 
more their mouths are comprefled. Thus, in the dead 
body, there is no degree of diftention which caufes the 
water to pafs by the ureters. The contradion, or rather 
the refiftance' to diftention, of the ureters and pelvis of 
the kidneys feems much greater than the powers of the 
bladder are able to oppofe; for in obftrudions of urine 
in the urethra, there is ftill an inceflant accumulation in 
the bladder, even when the bladder has encreafed to fuch 
a fize as to be comprefled by the adion of the abdo¬ 
minal mufcles. The caufe of this yielding of the blad¬ 
der to the fecretion of the kidney is, that it has little per¬ 
manent contradion, though occsifionally its adion is ye^ 
great. "" 

Corpora carnea*. —Where the ureters terminate, there 
are two flefliy bodies ftretching forward, which run to¬ 
gether near the opening of the urethra j and at their 
meeting there is a prominence of the inner membrane 
of the bladder. From this prominence a line is con¬ 
tinued forward, which terminates in the £aput galli- 
naceim. 

The URACHUS does not belong to the human bladder. 
It is a tube which, in the _foetus of quadrupeds, com¬ 
municates betwixt the bladder of urine, and the mem¬ 
brane called alantoes. But in the human foetus there is 
no fuch communication j both in the foetus, and fome- 
what lefs diftindly in the adult, there is a ligament like 
the remains of the dud which runs up between the pe- 

* Corpora Carnea Morgagni. Vide Adverfar. Anatom, i. g. 
A.iii. 421. Mammeleon aUoage Splanchnologie par R. 'J. C. de 
Carengeof. 
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ritoneum and linea alba of the abdomen towards the um*. 
bilicus. 



SECTION II. 


OF THE PROSTATE GLAND. 

On the neck of the bladder, and furrounding about 
half an inch of the beginning of the urethra, there is a 
gland nearly of the fize and figure of a chefnut. This 
body is called the proftate gland? In all the extent of 
anatomy, there is not a more important fubjed for the 
attention of the furgeon than this of the fize, relation 
and connexion, and difeafes (with their eifeds) of the 
proftate gland : but to enter upon thefe is not now our 
pl^d. 

xhe lhape of this body is round, but at the fame time 
fomewhat pyramidal, for it is broad towards the bladder, 
and points forward. It has alfo a divifion, forming it 
into two lobes j and the older anatopiifts fpeak of it as 
double. The urethra paftes throngh it; not in the 
jniddle, but towards its upper furface; fo that the gland 
is felt piore prominent downward, and is diftindly felt 
by the point of the finger in ano. This gland indeed refts, 
as it were, on the redungi. By the annexed drawing *, it 
is meant only to give an accurate conception of thefe 
parts, and not to reprefent them as they are felt in the 
living body. For this reafon the drawing is made from 
a preparation, and not from the recent difledion. 
When the catheter is introduced, and the furgeon exa¬ 
mines the ftate of parts by the redum, he wilt firft dif- 
tinguifti the curve of the ft aft, covered with the bulb of 
the urethra; behind this the catheter will feel more bare 
of parts, but ftill covered with a greater thicknefs of parts 

» Plates III. and I¥. 

. '' than 
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dian one fhould exped from the defcription of the mem¬ 
branous part of the urethra. And behind this, again, 
he will feel the prominence of the proftate gland, not 
round, diftind and accurately defined, but gradually 
loft both before and behind, among the furrounding 
cellular membrane and mufcular fibres which involve it. 

The texture of the gland is a compadfpongy fubftance, 
and when cut has confiderable refemblance to a fchirrous 
gland. From each lobe there are fmall folicules open¬ 
ing into the urethra, and from thefe the duds may be 
injeded 

It has been faid, that there is really no divifion of this 
gland into lobes: but perhaps the beft authority on this 
queftion is difeafe. Now it happens fometimes that only 
one fide of the gland is enlarged, which is a proof that 
there is feme divifion betwixt the lobes. This unequal 
fwelling of the gland diftorts the urethra, and gives it a 
diredion very difficult to be followed by the catheter. 
In general, when equally fwelled, the greater part of the 
gi^d, being beneath the urethra, raifes it up fo that the 
point of the catheter muft be railed over the enlarged 
gland before we can pafs it into the bladder. This body 
is little liable to inflammation, and occafional tumefadion, 
fo as to obftrud the urine; its enlargement is a chronic 
difeafe, and peculiar to advanced age. 

On the lower part of the gland, and betwixt the blad¬ 
der and the veficulse feminales, there is a diftind portion, 
of the gland, of which Morgagni gives this account. 
But if any addition is to be given to the defcription of the 
proftate gland, it is that roundilh and fmooth body' like 
a gland jxffiich of ten our very diligent difledor has fliewn 
in the public difledions. It lies prominent betwixt the 
bladder and feminal capfules where they are united- 
Upon our ihoft accurate examination, we find this to be 
nothing more than a part of the proftate itfelf f. After 

• . • As firft done by Monro. 

t Vide Morgagni Adverjarta Analomtcai Antmadvsrjio XV. Prqjiaie 
^ropago, ■ 

nothing 
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this I can fee no objedion to calling this part of the prof- 
tate gland Lobus Morgagni. Morgagni likewife ob- 
ferves that it is not always to be found. 

The urethra in its paffage from the bladder is firft car¬ 
ried through the proftate gland in a courfe ddcending; 
when it is free of the gland, it is at the loweft level from 
this point 5 it then paffes forward to meet the bulb of 
the fpongy body, and is then carried upward, embraced 
by the fpongy body of the urethra 

Cowper*s glands are* two glandular bodies fometimes 
found in the angle of union of the urethra and bulb of 
the fpongd body f. 


CHAP. II. 

OF THE PARTS CONNECTED WITH THE 
VISCERA OF THE PELVIS, BUT SEATED 
WITHOUT IT. — OF THE PENIS AND URE- 
THRA_OF THE TESTES. 


SECTION I. 

OF THE PENIS AND URETHRA. 


STRUCTURE OF THE PENIS. 

T he penis confifts of three fpongy bodies; which, 
being conftituted to receive the influx of blood, ad¬ 
mit of diflention, and confequent erediq;:^ Two of 
thefe bodies are called the corpora cavernosa penis, 


* No man fhould venture on a defcn'ption of thefe parts withont 
Itending to that of Morgagni, Animadverlio XLI. 


f Firfl: defcribed by Coivper, or M> Mery. See Carengeot. 


and 
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and form the body of the penis; the other is the 
CORPUS SPONGIOSUM uRETEER^s a veficular and fpongy 
fubftance, which furrounds the whole length of the 
urethra, and expands into the bulb of the urethra in 
the perineutn, and into the glans on the point of the 
penis. 

Corpora cavernosa. —The body of the penis con- 
lifts of two tubes formed of a very ftrong foeath. This 
flieath has a great degree of elafticity, but at its utmofl: 
extenfion powerfully refifts the farther diftention with 
blood. Thefe tubes are united in the greater part of 
the length of tlie penis, or they are parted by an imper- 
fefl: partition.' The root of thefe bodies, or crura 
PENIS, as they are called, feparate in the perineum, fo as 
to take hold on the ramus of the os pubisr Foreward, 
thefe bodies or tubes terminate in rounded points under 
the glans penis. 

Thefe tubes are of a ligamentary nature, only fo far 
diftindt in pofleffing a certain degree of elafticity. They en- 
clofeandfupport the cavernous ftrudture of the penis. This 
fubftance confifts of cells connedled with each other, and 
having a free communication through the whole extent 
of the penis. Thefe cells are interpofed betwixt the 
extremities of the arteries and veins, or probably while 
the arteries have communication, and open into the ex¬ 
tremities of the veins, in the common way, they have 
fuch conne£tions with the cellular ftructure, that in the 
accelerated adlion they pour their blood into the cells; 
yet the blood circulates in the penis during eredlion as at 
other times. 


ScSlion 
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$s 6 lion of the penis as inflated^ 



Pi, Corpus davernofum Penis. B, Septum. ' C, Ure* 
thra. D, Corpus fpongiofum Minus, or fpongiafum 
Urethra, 

CORPUS SPONGIOSUM URETHRA.' 

Surrounding the urethra there is a fpongy body firai» 
iar to that which forms the body of the penis. Where 
this fpongy flieath of the urethra lies in the perineum, 
betwixt the crura of the penis, it is enlarged with a round 
head, which is called the bulbous part; — it is upon this, 
and on about an inch and an half of the lower part of 
the fpongy body, that the ejaculator feminis or accelera.- 
tor urin^ afts; and, as within this enlargement of the 
fpongy body which furrounds the urethra there is alfo a 
dilatation of the tube of the urethra itfelf, the ufe of the 
inufcle is evident. It contrads upon this finus of the 
urethra when diftended with the difcharge of the vefi- 
culs, the proftate gland, and tefticle. As an accele¬ 
rator urinas, it cannot a< 5 t, but it expels the laft drop of 
urine, as a confequence of their detention in this more 
dilatable part of the urethra. 

The fpongy fneath of the urethra, as we have hinted, 
is enlarged intp the glans, fo that the adion of the 

accele- 
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accelerator mufcle afFefts the -whole length of the fpongy 
body of the urethra and the glans by the. compreffion 
of the blood in the bulb. 

There is a connediion betwixt the glans, fpongy tube 
of the urethra, and accelerator mufcle. The excite¬ 
ment of the glans gives the aOion to the accelerator or 
or ejaculator mufcle; the adtion of this mufcle comprelTes 
the bulb, and in confequence the whole fpongy body to 
the extremity of the glans is made turgid, and com- 
prelfes the .diameter of the urethra, adapting it to the 
emiflion of femen. Mr. Home, I obferve, fuppofes 
“ that an aftion takes place in the membrane of the 
“ urethra during copulation, to reduce the fize of the 
** canal, and fit. it for throwing out the femen with the 

necef&ry velocity but for this opinion, there feems 
no ground nor proof j and I imagine, the adion of the- 
accelerator, and the fliate of diftention of the fpongy body, 
will then affect. 

The obtufe point of the glans is fpread upon the ex¬ 
tremities of the cavernous bodies of the penis, which yet 
have no communication with the glans. We obferve a 
circular margin, the corona glandis, and behind this the 
cervix. About the corona and cervix there are many 
little glandular bodies *, which are no doubt for pre¬ 
ferring the mobility of the preputiuni. 

The preputium is a loofe prolongation of the in¬ 
teguments of the penis, which hangs over and defends 
the delicate and fenflble furface of the glans. Its inner 
furface is of coui'fe the continued furface of the common 
integuments, while it again is refle^fed over the glans. 
Upon the lower fide the preputium is tied in a particular 
' manner to the furface of the glans behind the orifice of 
the urethra. This connediion limits the motion of the 
preputium, and is called FR.ffiNUM preputii. 

The whole integuments of the penis are of the fame 
cellular ftruclure with thofe of the reft of the body, and 
may be with equal facility inflated ; they are particularly 
loofe and diftenfible, and unincumbered with fat. 

• Glandulse odorlferas of Tyfon. See Morgagni Adverfar. IV. 
Aairaad. XII. et fequent. dt luberculis Corona ^enh, 

A thirdf 
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A third common integument of the penis is diftinguHb. 
ed, and is called the tunica nervofa. It is of a more 
firm elaftic ligamentary fubftjuice. A ligament, how- 
ever, is not elaftic, and the firmnefshere is merely that 
of a greater degree of condenfation in the common mem. 
brane. It is this membrane, which being attached to 
the os pubis, and fupporting the penis, forms theliga- 
mentum elafticum fufpenforium. 


A Glans'. 

B B Corona Glandis-^ 

C Cervix. 

D Corpus Caverno- 
. fum Penis. 

E E Corpus Spon- 
giofum. Ure¬ 
thrae. 

F Crura of the Penis, 
by which it is 
attached to the 
Ramus of the 
Pubes. ^ 

H Vena ipfius- Pe- 


OF THE URETHRA. 

The urethra is all that length of the canal from the 
neck of the bladder to the extremity of the penis. It 
is formed of the continuation of the inner and third coat 
of the bladder, which laft forms a reticular membrane, 
3 uniting 
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uniting the inner membrane to the fpongy’ body. It is, 
however, fupported through all its length, near the 
bladder, by palling through the prollate gland and 
fphinder fibres; further forward than this, where it 
pafles from the prollate to the beginning of the fpongy 
body of the urethra, it is invefted and fupported by firm 
cellular and ligamentous membranes ; and in the length 
of the penis it is included in the fpongy body, which 
extends form the bulb to the glans. It cannot be de- 
fcribed as a cylindrical canal, for it admits of very un¬ 
equal diftention. It begins large at the neck of the 
bladder, where, immerfed in the prollate gland, it forms 
a little finus; it is contraded again in a remarkable 
degree behind the bulb ; it dilates into the sinus of the 
URETHRA within the bulbous enlargement of the fpongy 
body ; it is gradually diminilhed forward ; and it may 
be confidered as cylindrical forward to the point of the 
glans, where it is much contraQied and we find fre¬ 
quent example of calculi detained at this place, which 
have palled the whole length of the canal. 

The canal of the urethra is bedewed with mucus. The 
fources of this mucus are here particularly apparent ; 
for, befides the general furface, there are large lacunae 
feen ; into which mucus is fecreted, and from which, as 
from receptacles, it is prefled as the urine flows t* The 
inner membrane of the urethra is very delicate, and, 
when torn by the catheter, or by violent chordee, or 
opened by the caullic, bleeds profufely. 

The internal membranes of the bladder and urethra 
are particularly fenfible ; drawing after them, when ex- 

* Haller. Com. lib; xxvii. feft. i. § xxx. Mr. Home’s Strlflures. 
Obferv. de partibus genitalibus fexufpotioris Sandif. Thef. VIII. 
P* 7 ^* 

•f* Thefe ‘are the Canalculi Morgagni, Adverf. Anat.—De glan- 
dulis urethrse vide Morgagni Adverfar, IV. An. vii. et fequent. 
There is much controverfy and much confufion regarding the gland 
of the uretha, viz. Projlata minores \ glandule Cowperiana ; glandule 
Littreane, Ssfc. The reafon of which I believe to be, that the lacune 
do not appear glandular unlefs when they have fuffered by inflamma¬ 
tion, there is no round fmooth body attached to them, nulefs their 
fecretioirs have been increafed and the cellular membrane and velTela 
are condenfed around the laCTinae. 
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Cited, not only the a6tion of all^the mufcles in the lower 
part of the pelvis, but having fympatbies in a particular 
manner with the tefticle, ftomach, and bowels, and with 
the whole fyftem. The more curious and important 
effed of the injury of the urethra is the paroxyfm of 
fever which it induces. Obferving the regular occur¬ 
rence of an intermitting fever in cafes of Mula in the 
perineum, we fhould imagine it to be the effed of the 
extravafation of the urine in the cellular membrane, and 
the eflfeft of general irritation ; until it is obferved that 
the fimple ftrifture produces that effedt, and that a touch 
of the cauftic brings on a violent paroxyfm. 

When the reticular membrane is inflamed,,of courfeit 
lofes its elafticity, and gives pain in ^edion. Sometimes 
the inflammation, being continued to the fpongy body 
furrounding the urethra, makes it unequal in its capacity 
of diftention to the cavernous bodies of the penis, and 
fometimes their cells are united by adhefion in the worft 
safes of chordee. 

I cannot imagine with fome, that the urethra is muf» 
cular ; becaufe 1 fee no end it could ferve in the 
ceconomy ; fecondly^ becaufe there is no proof in fupport 
of the opinion ; thirdly, becaufe it is furrounded with 
ftrong fibres and a fpongy body, which conjointly feem 
calculated for every purpofe of the oeconomy, and likely 
to account for every fymptom which might be miftaken 
for fpafmodie adion in the canal itfelf. The idea of 
mufcularity is derived from the fymptoms of ftridure 
and irritability of the canal *, 

The uretha is very elaftic ; not only allowing a very 
large bougie to be paflTed, and clofing upon a thread, 
but it ftill more remarkably admits of elongation than of 
diftention in the width of the canal. It is futyounded, 
as we have feen, with a fpongy body and the cellular 
coat which is betwixt the delicate lining membrane cf 

* Morgagni defcribes the membrane of the urethra as double, 
having veffels betwixt its laminae. Thefe are the veins defcribed by 
Dr. Barclay, Obferv. Anat. P. I. tab. IV. J. C. Brims, Sand. 
Thef. VIII., defcribes two laminae, one of which he confiders to be the 
Continuation of the mufcular coat of the bladder. 
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the urethra, and the fpongy body partakes of the ftrufture 
of both, and is very elaftic. But when an inflammation, 
attacks the canal, this cellular membrane is its principal 
feat. The point afied:ed lofes its elafticity ; no longer 
ftretches with the penis and urethra, but confolidates, 
or forms a ftrong membranous filament. To fuppofe this 
flridure to have been formed bythe mufcular contrafliion 
in the diameter of the canal would be to allow the par¬ 
tial adion of one or two fibres; (for the ftridlure is like 
that which would be produced by the tying of a pack¬ 
thread round the canal, being a narrow circular ridge;) 
which is very unlikely. Sometimes, however, the 
ftrifture is only on one fide of the canal, which, allow¬ 
ing it to be formed by inflammation, is very like¬ 
ly to happen : but in confequence of the mufcular adion, 
cannot eafily be fuppofed to take place, fince the draw¬ 
ing of the mufcular fibres would equally affed the whole 
circle. 

As to the effed of heat and cold on an obftrudion, 
it may be explained fimply, without the fuppofition of 
mufcular contradion : for as we know that the fpongy 
bodies, and of courfe the whole canal, relax andelon- 
gate in warmth, as they are fiirunk up and con- 
traded in cold, like the fkin of the body in general, 
without implying mufcular contradion ; fo w^e fee how 
this date would affed a ftridure;—that, when the penis 
and the urethra was fhrunk, the effect of the ftridure 
would be increafed, and the patient could pafs his urine 
only when the parts were relaxed, by fitting in a warm 
room, or by the ufe of the bath. 

But when furgeons fpeak of fpafms of the urethra, 
they feem to forget the adion of the furrounding mufcles. 
Thus acrid and ftimulating urine, or an irritable ftate of 
the urethra, will be followed by a fmall ftream of urine: 
or perhaps a temporary obftrudbn is the confequence ; 
but why fhould we fuppofe that the membrane of the 

* A ftriaure,” fays Mr. Home, whether in the fpafmodic or 
“ permanent ftate, is a contra&ion of the tranfrerfc fibres of the mcm= 
“ brane which forms the canal.” 
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urethra, which has no appearance of mufcularity, caufes 
this effeO;, when it is probably produced by the fphindej 
mufcle, the fibres v^hich furround the raembranous part 
of the urethra, the levator ani, and, above all, by the 
accelerator urins, a mufcular iheath of fibres furround¬ 
ing three or four inches of the canal. Round the mem¬ 
branous part of the urethra, and behind the bulb, there 
is much interlacing of mufcular fibres ; and the levator 
ani, fplitting, embraces it. R*ound the finus of the 
urethra and the bulb which covers it, is the accelerator 
' urins, more properly the ejaculator feminis ; and as the 
ejaculator feminiscontradfs upon thefinus, itdrivesonward 
the feme'n along the urethra,fince the feminal fluids do not 
pafs backward into the bladder, unlefs when theadion of 
the parts is much difordered ; there muft be a contradion 
round the urethra behind the bulb during the adion of the 
ejaculator. The fenfibility of the glans holds a controul 
over the ad ion of thefe mufcles ; and the difeafe of the 
bladder and of thefe parts affeds the glans. '■ There is, 
in fliort, a complicated apparatus here, and we cannot 
wonder, that the mod frequent feat of difeafe is juft at 
the beginning of the finus of the urethra, w'here the inuf- 
cular.adion is ftronger, and the canal narroweft. At 
this place is the ftridure of the urethra moft common, 
and here iffpafra and mufcular adion fhould bring it on, 
if fpafmodic action fhould prevail during the permanent 
ftridure, or bliftering bring on a ftrangury, (feeing that 
this point is fo furrounded with mufcular fibres deftined 
to a particular adion,) we muft not take thefe fymptoms 
as indicating a mufcularity in the whole trad of the 
urethra. I believe it is found, that ftridure is moft fre¬ 
quent juft behind the bulb of the urethra ; v/here I have 
alledged, the mufcularity is greateft ; and alfo about the 
diftance from the extremity of the urethra which anfwera 
to the termination of the ejaculator mufcle *. 

* Thefe few obfervations on ftridure in the urethra I have left ia 
this edition, as (hewing the origin of the opinions more fully ex¬ 
plained in the Letters on the Urethra. 


SECT' 


STRUCTURE 05 THE ?ENIS. 


in 


SECTION IT. 

GF THE TESTES. 

The testicle might be confidered more na¬ 
turally connected with the abdominal vifcera, than 
with thofe of the pelvis, as its original feat is on the loina 
amongft the abdominal vifcera, and as it receives its 
coats from the peritoneum, its veflels from the abdominal 
veffels, and its nerves from the plexus belonging td 
the vital parts. 

The tefticles are two glandular bodies which fecrete 
the femen : they are feated in the fcrotum, and are 
covered and prote£led by feveral coats; they receive their 
veffels from the aorta and cava, or the emulgent veffels ; 
their excretory du6i:s run up into the belly, and ter¬ 
minate in the urethra near the neck of the bladder. 

The scrotum, in which the tefticles are lodged, is 
a continuation of the common integuments; its cellular 
membrane is particularly lax and free from fat, and the 
water of anafarca is extremely apt to fall down into it^ fo 
as fometimes to diftend the fcrotum to a tranfparent 
bag of enormous fize; and not unfrequently the cellular 
texture here has been blown up to counterfeit rupture 
and other difeafes. 

Of the dartos. — The cellular fubftance of the 
fcrotum is peculiar in its appearance, being red and 
fibrous. It has been confidered as a mufcle, and called 
DARTOS * : although this is denied by many. Its adion 
is to fupport and brace the fcrotum ; and in bad health f, 
and in old age, it is fo much relaxed as to allow the 
tefticles to hang upon the cords. But befides the ftmple 
corrugation and relaxation the fcrotum has a motion 
like the vermicular motion of the inteftines, from fide 

* Aatfro; Veterum, 

t Nurfes attead to the ftate ofthe fcrotum ia chHdren. 
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to fide, and alternately. Its eontradtion has a relation 
to the healthy fecretion of the gland within, and wIkb 
for fome obftinate difeafe of the body of the tefticle 
blifters are applied to the fcrotum, we may fee this mufcle 
in great activity rolling round the tefticles like an intef- 
tinal motion. The ftraight fibres of the cremafter mufcle 
could not I imagine perform this revolving motion, 
and therefore I conclude that the dartos is a mufcle on a 
teftimony better than is to be had from diffe^ion. 

There may be traced from the web of cellular 
membrane v/hkh covers the abdominal mufcle,, a kind 
of imperfect expanfion defcending upon the tefticles. 
This becomes very ftrong when hernia has taken place 
at the ring 

Upon the furface of the fcrotum, diredly in the middle, 
there is a line paffing from the lower part of the penis 
to the anus ; the rapha. This line marks a divifion 
in the fcrotum, not fuperficial merely, but a partition, 
or feptum, is formed, dividing the fcrotum into, two 
(diftin£l cellular beds for the tefticles. 

Coats of the testicle. Beftdes the involving 
fcrotum,. each tefticle has two diftin6: coats, the tunica 
vaginalis and tanica albuginea. The tunica vaginalis 
covers the tefticle loofely; that is, without adhering to 
its general furface : but the albuginea is in clofe um'on 
with it, and is the immediate coat of the tefticle. The 

* Mauehart de hern. p. 14. tab. 2. Monro.— I 

have during operation divided this into three lamina. 

Over the proper coats of the Jefticle the eremajler mufcle is ex* 
panded. The origin of this mufcle (as wre have feen in Vol. i.). is 
from the internal oblique mufcle of the abdomen. It paffes through 
the hole of tlie external oblique mufcle called the ring and defcends 
over the veffels to thetefticle, conffiitutfng a part of the cord and finaHy 
fpreading its fibres over the tunica -vaginalis tejlis. Its ufe is to fufpend 
and draw up the body of the tefticle. 

Under the fibres of the mufcle we may difcover a procefi of cel¬ 
lular membrane tvhich comes down from the cellular membrane behind 
the peritoneum and has been ufually called a procefs of the peritoneum 
even before the coats of the tefticle were discovered to be originally 
formed by that membrane. 


inner 
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inner furface of the vaginal coat is perfedly fmooth, and 
an exudation is poured out from it, as from the peri¬ 
toneum within the belly, the outer furface of the tunica 
albuginea is alfo fmooth and firm, and white, whence 
its name. But on its inner furface, like the peritoneum, 
which covers the inteftine, and adheres to the mufcular 
coat, it adheres to the tubes of the tefticle itfelf. Thefe 
inveHing coats are in fome refpe£ts diflimilar, yet in 
general much alike, being continuations of the fame 
membrane, and both prolongations of the peritoneum. 
The outer membrane, the tunica vaginalis, is a pro- 
tedion to the tefticle, gliding eafily on the inner coat, 
and aided by the mobility of the cellular membrane of 
the dartos, it preferves the tefticles from bruifes and 
ftrokes to which it would be expofed if it were more 
firmly attached. The inner tunic, or albuginea, gives 
ftrength and firmnefs to the fubllance of the tefticlei,, 
Betwixt thefe coats is the fluid colieded, which forms 
the hydrocele. They alfo contain the congenital her¬ 
nia; but the common hernia is without both coats of 
the tefticle. To underftand the anatomy of this part 
thoroughly we mu ft attend to the defcent of the tefticle, 
and to the manner in which thefe coats are formed. 


OF THE DESCENT OF THE TESTICLE % 

In the foetus, fome months before birth, the teftieles 
are lodged in the belly, and are in every refped like the 
abdominal vifcera. They are . feated on the fore pari 
of the pfo^ mufcles, by the fide of the redum. They ai^ 
of courfe covered and invefted by the peritoneum; for, 
as we have explained how the folid vifcera and the in- 

* The defcent of the tefticle was difcovered, and the formation of 
the coats of the tefticle explained, by Mr. John Hunter. See Anima 
XEconomy. fn reading Kerckringiut one is apt to believe be underftood 
the natur? of the defcenc of the tefticle. ^pecilcgiuna Anatomicum 
P- 35 - 
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teftines are behind the peritoneum, fo it will be un. 
derftood how the tefticles lying on the loins are behind 
the peritoneum: that is to fay, the glandular fubftance 
bf the tefticle is inverted by a Angle coat, and that coat is 
the peritoneum, which, after covering the body-of the 
tefticle, is reflected upon the-loins ; as the coats of the 
liver, for example, are to be traced from its furface to 
the diaphragm: no words, however, can well explain this 
fubjedt, and it will be better underftood by fe0;ions and 
plansy 

Firji Plan of the Tefick* 
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by the peritoneum forms that coat which is in unioa 
with its fubitance, and which defcends with it into 
thefcrotum, and forms the tunica albuginea. 

The figure and prefenting'furfaces of the tefiicle, 
while within the belly, are the fame which we find 
after it has .defeended into the fcrotura. It Hands edge¬ 
ways forward, and the epididimis lies along the outfide 
of the pofterior edge of the teftes. We fee that it is 
attached, by the peritoneum being reflecled off from its 
back part, and we can trace the peritoneum upwards 
over the kidney G, and downward over the reQ:ura F, 
and bladder of urine E. ' ; 

We may alfp obferve a procefs of the peritoneum 
which has paffed through the. abdominal ring, and which 
in this plan is marked D. Now it may eafily be un- 
derftood .that the teflicle A, gradually ihifiing its place 
from its conaedtions in the loins, drops down into this 
fheath D. It will alfo be eafily underffood^ how the 
tefticle, covered with its firft coat B, (viz ' the tunica 
albuginea,) when it bus fallen into D, is invePted by this 
fac of the peritoneum, and that this.,laft .covering, will 
come to be the tunica' vaginalis. The-tunica ..vaginalis 
is fo called becaufe it covers the tefticle likeaflieath; 
that is, it does not univerfaily adhere, to the furface of 
the albuginea, as that coat does to, the body of the 
tefticle. ' : ■ 

Underftanding the .nature of .the peritoneum, we 
may learn the meaning of this loofenefs of the outer 
coat of the tefticle* By turning to the introductory 
feffcion of the abdominal mufcles, we find, that the 
infide of the fac of the peritoneum is fmooth, and 
forms no adhefion; whilft the outer furface, being in 
■contact with the fubftahce of the feveral vifeera, has a 
connexion with them by a common cellular membrane. 
Now, as the infide of the peritoneum does not adhere 
- as the furface of the peritoneum, (which in this firft plan 
-is towards C,)is fmooth, and has no tendency to unite 
with the furface of the vifeera ; f j neither has the furface 
of the peritoneum at D, the tendency to unite with the 
peritoneum (or the furface of the albuginea,) at B, 
B P 4 when 
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when it defcends to meet it; confequently the coat of the 
inteftines may be reprefented in this fecond plan, thus: 


, Second Phn of the Tejiicle^ 



In the firft plan we had the filiation of the teflicle 
the fcetus reprefented. In the fecond plan, we have 
middle ftage of the defcent reprefented : and, in the 
third, we have the full defcent. In the fecond figure, 
A is the body of the tefticle, B is the firft peritoneal 
covering or tunica albuginea, which can be eafily traced, 


refleded off from the loins at C ; again, D is the portion 


of the peritoneum, which having defcfended before the 


tefticle is prefently, when the tefticle has fully defcended, 
to become the fecond, or vaginal coat of the tefticle; F is 


the continuation of the peritoneum upon the infide of 
the abdominal mufcles. 


In the third figure of this feries, we find the tefticle A 
has defcended into the fcrotum; that it has one coat 
covering it, which we recognize to be the fame with B, 
in the firft figure, and that the peritoneum in this third 
plate at B, can be traced to C, the peritoneum within 
the belly. 

Now fuppofing this to be the ftate of the tefticle im¬ 
mediately after it has defcended, we fee that there is ftill 


a com- 
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a communication betwixt the cavity of the tunica vagi¬ 
nalis D, and the cavity of the peritoneum E. F is the 
kidney, covered by the peritoneum, and nearly in the 
fituation in which the tefticle was before its defcent. 


From this fourth plan of the tefticle, we may learn the 
nature of the congenital hernia. It is a hernia.produced 
by theinteftine flipping down, from the communication 
betwixt the general cavity of the peritoneum, and the 
cavity of the tunica vaginalis, or in confequence ©f an 
adhefion betwixt the tefticle and a portion of the gut, 
which of courfe caufes the gut to follow the tefticle, and 
prevents the communication betwdxt the belly and the 
cavity of the tunica vaginalis from being fliut. Thus 
fig. 4. A, is the tefticle, as is feen' in plan 3d. B, the 
tunica albuginea ; C, the peritoneum within the belly ; 
D, the tunica vaginalis, which we can trace from C, and 
which is diftended and feparated from the furface of the 
tefticle, (i. e. of the albuginea,) by a portion of the gut, 
which has defcended through the ring : F, the inteftines 
7 within 
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within the belly: G, the inteftine which has fallen into 
the tunica vaginalis, and is in contad with the tefticle; 
that is, in contad with the tunica vaginalis, which is in 
clofe union with the gland, and is confidered as its 
fui'i-ace. 

We have explained the change which takes place in 
the fituation of the tefticle, as it relates to the perito- 
Jieum ; but how this change is brought about, it is very- 
difficult to underdand. It is not a fudden pulling down of 
the tefticle, but a very gradual proccfs, continuing for 
months ; it is not the effed of gravitation, for the foetus 
may be in every variety of pofture while in the 'womb, 
and generally the head prefents. It is not refpiration. 
Is it then the effed of the adion of the cremafter muf- 
cle ? or muft we refer it to a law fuch as that which con- 
trouls and direds the growth of parts ? 

When the parts in a fostus before the defcent of the 
tefticle are difleded, there is found a ligamentous, or 
celiulai" cord, mingled v/ith the fibres of the cremafter 
mufcle. and which takes its origin from the groin, is re- 
fieded into the abdominal ring, and ftretches up to the 
■foody of the tefticle. This body is called ligament or 
■ gubernaculuin, and to the agency of this bundle of 
'fibres., is the defcent of the tefticle attributed. There 
are, however, objedions to this. If wefuppofe thatthe 
cremafter mufcle, by its exertion, brings down the tefti- 
cle to the ring, how does, it pafs the ring ? for lurely 
we cannot fuppofe that this mufcle, which takes its ori¬ 
gin, from the internal oblique mufcle, -confequently with¬ 
in, can contrad, not only fo as to bring the tefticle to 
■the very point of its origin, but to protrude it paft that 
point, and through the tendon of the'external oblique 
mufcle. Again, animals have the cremafter mufcle, 
whofe tefticles never defcend out of the belly -again, 
the veffeis of the cord, before the tefticle has fully def- 
cended, fiiowno marks of being dragged down, for they 
are, elegantly tortuous. 

As the tefticle palfes very ftowly from the loins to the 
ring.; fo, after it has efcaped from the belly, it pafl'es 
llowiy from the ring to the bottom of the fcrotura. It 
14 com- 
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commonly remains fome time by the fide of the penis, 
and only by degrees defcends to the bottom of the 
fcrotum *. 

In this change the tefticles do hot fall lobfe into the 
elongation of the peritoneum like a piece of gat ;or 
omentum in a rupture ; — but, carrying the peritoneum 
with them, they continue to adhere to the parts behind 
them, as they did to the pfoas mufcle while in the loins : 
a point of importance to be recolie&d by the young 
furgeon. 

The communication betwixt the belly and the fac of 
the vaginalis is very foon obliterated by the adhefion of 
the upper part, and then the whole extent of the paffage 
(viz. from.E to D, in plan 3d of this feries,} is fhut. 
When this procefs is prevented in the firft inftance, when 
nature is baulked in the humour of doing her work, 
as Mr. Hunter obferves, fhe can not fo eafily do it after¬ 
wards. 

It has alfo occurred that, this eoramunication rern;a^- 
ing after birth,-a hydfcbdele has'been ''produced by the 
diftention of the tunica vaginalis, by fluids defcenJing 
from the belly. The charaffer of fuch a tumour will 
be, that the fluid will be eafily forced into the belly. 
It may, however, be miftaken for a congenital hernia f. 

It will already be underflood, that in the common 
hernia of the groin or fcrotum, the gut does not pafs 
by the communication from the belly into the vaginal 
coat; that fuch communication no longer exifts, and 
that when there is a rupture from preternatural widenefs 
of the abdominal ring, or in confequence of a great 
violence, a new portion of the peritoneum defcends with 
the gut before the cord of the tefticle. 

* Mr. Hunter has fliewn, that the detention of the tefticle in 
the belly is in confequence of fome defe<ft and want of a£tion in the 
tefticle, aad that thpfe who have the tefticle remaining in the belly 
have it imperfeft or fmall. This is contraiy to an old authority :—■ 
The tefticles are feated externally, “ for chaftity’s fake, for fuch 
live wights as have their ftones hid within their body, are very 
‘lecherous, do often couple, and get many young ones, 
t Such is the remark of Mr. Hunter, 
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This 5th plan will now illuflrate the relation of the 
tefticle to the herniary fac in the common fcrotal her¬ 
nia. A, the fcrotum: B, the tefticle ; which will be 
eafily underftood to preferve its attachment to the back 
part of the fcrotum : C, the tunica vaginalis, which 
here invefts the tefticle, but which is not now (in the 
adult or perfeQ; ftate of the coats of the tefticle), as is 
feen in plan 3d, open from D to E, but forms a ftiort 
fac furrounding the tunica albuginea: D, the cellular 
membrane. of the cord of veflels paffing down to the 
tefticle. And now there are no remains of the tube of 
communication betwixt the belly and vaginal cavity; 
it is obliterated and refolved into this cellular mem¬ 
brane. 

"V^e fee then, that in this plan the tefticle and its coals, 
and the fpermatic cord, are in their natural fituation, 
and that the herniary fac has defcended before them. E, 
is the ,ring of the external oblique mufcle of the abdo¬ 
men, through which not only the tefticle, with its coats 
and yelTeis, has defcended, but alfo the hernia : F, the 

herniary 
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herniary fac, which contains a portion of the gut; it 
is formed of the peritoneum,'fallen down rh'orn the 
belly, but it is quite diftind from the fac of the tunica 
vaginalis C. Whilfl: this new prctefs of the abdominal 
peritoneum has defcended, it has contracted adhefions,. 
and cannot now be replaced. ' 

In thus explaining thefe important principles of ana¬ 
tomy, and which the anatomical ftudent will find won¬ 
derfully to facilitate the more minute ftudy of furgical 
anatomy, it only remains to fhow the nature’^of the 
hydrocele. 

The hydrocele is a collection of water within the fac of 
the tunica vaginalis ; that isj betwixt the tunica i,vagina¬ 
lis and tunica albuginea. For, as we have feen, that 
the fame furface of the vaginal coat is contiguous to the 
furface of the tefticle (viz. the albuginea,) with; that of 
the peritoneum, which is contiguous to the vifce^ of the 
belly ; and as it has the fame exudation, fo it^has the 
fame difeafe, viz. a collection of water, from the abforp- 
tion being difproportionate to the exudation. When, 
the tunica vaginalis is diftended with the water'bf a hy¬ 
drocele, the tefticle is towards the back part" of the 
fcrotum ; it can be felt there ; and when the fcrotum 
is placed betwixt the candle and the eye, we fee the 
tranfparent fac on the forepart of the tumor, the opaque 
mafs of the tefticle behind ; generally the diftended 
vaginal coat ftretches up before the cord conically t 
thus. 
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A, the penis j it Is generally corrugated thus, in con- 
^quence of the diftention of the fcrotum in fcrotal her¬ 
nia and hydrocele : B, the fcrotum : C, the tefticle, 
covered only by the tunica albuginea: D, the cellular 
membrane of the cord : E, the tunica vaginalis, dif- 
tended with the water of hydrocele, and confequently 
feparated from the furface of the tefticle : F, that part 
of the fac of the vaginal coat, which often extends coni¬ 
cally before the cellular membrane of the cord D. Now 
we fee that the diftention of the vaginal coat does not 
open up the old communication with the belly ; but 
that, the former communication being fhut, and the 
peritoneum there degenerated into the cellular membrane 
of the cord, the hydrocele is a diftinQ: fac, furrounding 
the tefticle, and formed of the tunica vaginalis. 

To underftand this fubjedk of the coats of the tefticle, 
it is not neceffary merely to confider the defcent of the 
tefticle 5 but the ftudent muft confider it in every point 

of 
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of view, turn It as it were Into every variety of pofture, 
without which his difficulties will perpetually return upon 
him. It is for this reafon that I have endeavoured to 
reprefent fimply the various ftates of the coats of the 
tefticle in difeafe 

OF THE VESSELS OF THE CORD AND TESTICLE. 

In attending to the defcent of the teficle, w^e have a 
cue alfo to the vafcular fyfteni. If we did not know that 
• the tefticles were originally placed in the loins within the 
belly, we might w-onder at the length and origin of the 
fpermatic veffels. 

The spermatic artery rifes from the forepart, 
of the aorta, below the emulgent artery, or from the 
emulgent artery, (generally on the right fide,) and fome- 
times from the arteries of the renal capfule : fome- 
times there is only one, fometimes there are two fper¬ 
matic arteries. This artery, which the cord receives 
from the aorta or emulgent, is called the fuperior fper¬ 
matic artery, becaufe there is another which rifes from 
the hypogaftric artery : this branch runs upward, con¬ 
nected to the was deferens, as it rifes out of the pelvis. 

Thefe arteries, taking their courfe under the perito¬ 
neum, join the fafciculus forming the cord, and fupply 
the cord, and fend twigs to the invefting peritoneum ; 
they then pafs through the abdominal ring, and in their 
courfe they.are beautifully tortuous. 

The veins of the tefticle rife on the right fide from 
the trunk of the cava, a little below the emulgent vein, 
and from the emulgent vein on the left fide. In the 
origin of thefe veins there are frequent varieties j there 

^ De Gra^^fpeaks of the divifion pf the tunica albuginea into two 
membranes, probably meaning to diftinguifh the cellular tuTue of the 
body of the tefticle from the invefting menabrane, Morgagni in his 
commentary 011 him tells us he can feparate the tunica albuginea into 
two lamina, the inner of which was the moft delicate. Adverf. An. iv. 
Animad, i. 

Perhaps we might call the outer of thefe layers the tunica ’oaginalis 
r^^xa, was it not more likely to confound the reading of our beft 
authorities in anatomy than to afSft u$ in demonftration. 

is 
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is alfo, accompanying the vas deferens, a vein, which 
joins the internal iliac vein. Thefe veins, in their courfe 
from the tefticle, are proteded from the column of 
blood, and from the bad confequences of compreffion, 
by numerous valves’. Thefe valves are very ftrong, and 
will bear a great column of mercury before they give way 
or bnrft. This plexus of convoluted veins of the cord 
is the moft beautiful in the body. This convoluted date 
of the veins is ever attendant on great afl.ivity and exer- 
. tion of the arteries of the part. If there is a provifion 
in the fhape, courfe, and ftrength of the arteries, for 
cccafional acceleration of the blood through them; fo will 
therebe found in the veins a tortuous and varicofe appear¬ 
ance ; and again, if by accident there is excited an un¬ 
common action in the arteries of a living body, that 
adtion will be apparent from the diftended or enlarged 
ftate of the veins. In the teflicles of fuch animals as 
have their feafons, the artery and veins of the tefticle are 
ftill more convoluted, and form a mafs of veffels, which 
has been called the corpus pyramidale 

The nerves of the tefticle, like the blood-veffels, come 
from the loins, and are continued down upon the veffels 
in the fpermatic plexus. This ftill farther allies the 
tefticle to the abdominal vifcera, giving them much of 
the fame fpmpathies. The ftomach, inteftines, and 
tefticle, fympathife readily with each other. As we find 
the tunica albuginea of the tefticle to be very firm, denfe, 
and unelaftic, the great pain in inflammation of the tefti¬ 
cle has naturally been attributed to the refiftance made 
by this coat to the fwelling of the fubftance of the tefticle, 
but much muft be afcribed to the natural fenfibility of 
the part, independently of fwelling and fenfion; for in 
the very moment of a blow, a perfon faints and falls 
d«wn from exquifite pain. 

* Corpus varicofum,—Corpus Paiuplniforme ; Galen de Semlne. 
Alias paraftatara varicofam. Hall.—As thejold phyfiologifts faw and 
obfetved this wonderful tortuofity, and the tendril-like form of the 
fpermatic artery, they thought that the blood was here begun to be 
changed into femen, and therefore they called them the •vafa prs' 
parantia. 
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The lymphatics of the tefticle are numerous, and eafi- 
ly demonftrated by blowing up the cellular ftrudure of 
the body of the tefticle ; and this, as we have feen, 
has been the ground of difpute between phyftologifts; 
and the proofs of feme important points in the dodirine 
of abforption have been drawn from the injedion of 
the lymphatics of the tefticle and chord. 

The CREMASTER MUSCLE, as we have feen in the 
firft volume, takes its origin from the internal oblique 
mufcle of the abdomen, and, pafling down over the vef- 
fels of the chord, is expanded on the tunica vaginalis : 
its ufe is to fufpend the tefticle, and prevent it from 
dragging upon the vefleis of the chord. 

By conftitutional weaknefs, or the relaxation induced 
by warm climates, this mufcle becomes relaxed, and 
artificial fufpenfion l)ecomes neceflary. Sometimes this 
mufcle draws the tefticle fpafmodically to the groin; 
yet I cannot allow that this is the mufcle which retra£ts 
and corrugates the ferotum, for the tefticle will be thus 
drawn up by the cremafter, without corrugation or con- 
tradion of the ferotum. In fome this would appear to 
be a voluntary mufcle: it poffibly accelerates the motion 
of the femen, or at leaft promotes its fecretion. 

Thus we find the chord of the tefticle, as it is called, to 
confift of the excretory du6:; of the arteries, veins, 
and nerves ; of the lymphatics returning from the tefti¬ 
cle ; of the cellular tiflue embracing and fupporting all 
thefe vefleis ; and laftly, of the fibres of the cremafter 
mufcle. 


OF'THE STRUCTURE OF THE TESTICLE. 

It is to De Graaff that we owe the knowledge of the 
ftruQiure of the tefticle ; and indeed the merit of this 
great anatomift has not been acknowledged with fufti- 
cient gratitude by modern anatomifts : but after the fer¬ 
vour of difputation has fubfided, the merit of ingenuity 
and of difeovery rnufl return to him to whom it is due. 
No one more highly values than I do the improvements 
(^f anatomy by the Hunters and Monro : but I muft 
VOL. HI. c c fay, 
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fay, that the ftruQiure of the tefticle was' demonftrated 
by De Graaff to his fellow anatomifts of Montpelier; and 
his difcoveries publifhed in a manner fo perfeQ:, as to 
leave us little to learn from more modem authors. 

De Graaff, by exciting animals to venery, and tying 
the fpermatic cord, had the feminal veffels diftended^ 
He did not depend upon injeGions ; by maceration and 
difleftion in this diftended ftate, he unravelled all the 
intricacies of their tubes. More modern anatomifts have 
proved the truth of his obfervations by injections of 
mercury, and have fucceeded in a variety of ways of 
preparing the tefticle. 

Tubuli testis. —When the tunica albuginea teftis 
is lifted, the body of the tefticle is found to confift of 
innumerable very delicate white tubes; which, when 
difentangled from the minute cellular membrane which 
connedls them, and floated in water, exhibit a moft 
aftonifhing extent of convoluted veflels. By a clofer 
attention, however, to> this ftrudiure before it is thrown 
into confufion by pulling out the tubes, they appear to 
be regularly laid in partitions of the cellular membrane. 
Thefe fepimenta are very regular in fome animals, and 
while they feparate the feminal tubes, they fupport and 
convey the blood-veflels to the fecretion of the femen.. 
Dr. Monro has denied the formal diviftons which De 
Graaff had engraved, but acknowdedges them lefs regu¬ 
lar, lefs eafily found, and not fo limited in their num¬ 
ber ; nor does he find them to prevent ail communicatiott 
betwixt the tubes of the teflicle., 

Thefe feminiferous tubes of Haller, or tubuli teftis of 
Monro, run towards the back of the tefticle. Each of thefe 
tubes feems to be cylindrical, or of one diameter through¬ 
out their whole extent: we fee no-communication betwixt 
them i no branches given out or going into them ; no 
beginning for the whole, nor for any one of them. There 
feems to be only one tube wonderfully convoluted and 
folded up in each fubdivifion of the tefticle. 

Rete testis.— When the tubuli come out from the 
body of the teflicle, they run along the back of it, and 
communicate: by inofculations with eacii other, fo as to 

form. 
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form a net-work of veflfels, from which appearance 
Haller named them rete teftis. 

Here it often happens that the mercury flops, when, 
it has been injected backward from the vas deferens ; 
and it is this part which has been better defcribed and 
drawn, in confequence of mercurials inje6lions, than it 
was by De GraafF; for he, as we have faid, faw this part 
only filled with femen. 

Conneded with the rete teflis is the corpus high- 
mo rianum. —^Where the lines of the membranous fepta, 
and cellular membrane of the.tefticle,, meet on the back 
ibf the teftrcle, and under the epididimisF they _;form a 
white line. This line running; along the teflicle, 

was fuppofed by Highmore to be a hollow tube 5 it was 
compared with the falivary duel; it was thought to be a 
cavity leading from the body of the teflicle to the head 
of the epididimis^ and to form the communication by 
which the femen flowed from the teflicle. Da Graaff - 
firfl refuted this notion^ and fhewed thait it was not by 
this one great duel, but by thefe fmaller tubes forming 
what has been now called the rete teflis, that the femen 
came from the teflicle : flilhit had continued a queflion, 
whether this white line was'really folid, or a-tube j and 
upon faithful examination of the point it appears, that 
-this is exprefsly as it was explained by De GraafF, viz. 
that it is a mere collefilion of the membranes of the body 
of the teflicle, forming a linea alba ; and as the fepta 
are more diftinguifhabte inTome animals, fo is the corpus 
highmorianum*. 

Vasa efferentia. —The tubes running on the back 
of the teflicle, and forming the rete teflis, we have un- 
derflobd to arife from the tubuli teflis j now it is the 
continuation of the rete teflis which is called vafa efFer> 
entia. The vafa efFerentia are very delicate vefFels which 
run out from the head of the teflicle, fingle at firfl, but 
they are foon convoluted, and by thefe convolutions they 
are formed into an equal number of 'wafcular cones^ which 
conflitute the head . or larger part of the epididimis. 
Thefe vafa efferentia and vafcular cones are connected 

* This body is called a mere Jzrmamentum or binding.—Winflow. 

Q c 2 by 



* Where the tubuli ate emerging to form the ret? vafculofum they 
^re called nSao- 


Ik tKis reprefeatation of the difle£l:ed tefticle, A is- 
the body of the tefticle divefted of its coats ; B, the 
tubuli teftis^j CC, the rete teftis ; D, thevafaeffer- 
entia; E, the vafcular cones ; F, the epididimis, formed 
of the convolutions of the vas deferens; iaftly, G-is. 
the vas deferens. 

In the fubitance of the tefticle there are no glands nor 
-foticules ; the arteries minutely ramify amongft thefemi- 
nal tubes, and, there is reafon to believe,; fecrete the fe- 
men into them. The feminal veffels in the fubftance of 
the tefticle^ or tubuli teftis, run together upon the for- 
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hce of the tefticle, and form the rete teftis. From the 
rete teftis are continued the vafcular cones : thefe con* 
volute, and running together form the epididinns 5 from 
which the tube is continued under the name of the vas 
deferens. It pafles up the chord,-enters by the ring into 
the abdomen, and then, pal&ng down into the pelvis, 
terminates in the veficulse feminales, in a manner pre- 
fently to be explained. It is not likely that the vis a 
tergo, the power of the arteries, puflies the femen 
through all this length of tube, of which the epididimis 
itfelf is reckoned to be feveral feet in length, if the vari¬ 
ous convolutions were undone; fuch an action on the 
tefticle as that of the dartos or cremafter mufcle, could 
give only a general preffure but could not force on the 
femen in tubes which take fo great a variety of di¬ 
rections. We are therefore left to the fuppofttion, that 
thefe tubes themfelves have a power of acceleradng the 
fluids through them. 

Of the lymphatics of the tefticle we lhall afterwards 
treat; it is, however, neceffary here to remark, that 
Prochalka found in his injections a difficulty in making 
the mercury pafs the rete teftis into the tefticle. Ob- 
ferving at the fame time in his preparations, and in the 
drawings of all authors, an appearance of irregularities 
in this part like the valvular ftruClure of lymphatics, he 
has been led to fuppofe that there is a provifion here for 
preventing the femen from being forced backward into 
the tefticle by the aftion of the cremafter mufcle j he 
conceives that when the cremafter mufcle draws up the 
tefticle to die groin, it may accelerate the femen in the 
epididimis, whilft this valvular ftruClure prevents the 
regurgitati-o^i upon the delicate veflels of the fubftance of 
the tefticle. ^ , 

The annexed plate reprefents the appearance wliich I 
have found in my preparations. A, the vas deferens by 
which the mercury was injeSed | B, the epididimis; 
C, veffels running up the chord from the great head of 
the epididimis : but in fuccefsful injedion, there is no 
fuch appearance. 
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There is a dud which fometimes arifes from the epi- 
didimis, and which has been found to terminate abrupt, 
ly in a blind end—of this, Mr. Hunter fpeaks in the an. 
nexed note *. 

OF THE TESTICLE IN GENERAL. 

The tefticle is of an oval form, and of the fize of a 
pigeon’s egg: it is a little flattened on the fides: it hangs 
in the fcrotum by the fpermatic chord ; one end of the 
oval, forward and high ; fee plan 8th, Bj while the 
other is backwards, and drops lower, C. The fperm. 
atic cord confifls of the artery which brings blood ; of 
the veins which return it; of the vas deferens, which 
carries the femen to the veficulse feminales at the neck of 
the bladder ; of lymphatics, W'hich are elfential to the 
ftrudure of every part. This cord of vefleis comes 
down from the belly, and pafles by the ring of the ab¬ 
dominal mufcles : it is about four inches in length, and is 
fixed into the upper and fore part of the body of thetefticle. 

The body of the tefticle is eaiily diftinguiflied, and 
is the place where the fecretion is performed. It is ftriQ:- 
ly the body of the gland, while the part above it is only 
the du6l by which its fluid is difcharged. 

* By a fupernumerary vas deferens, I mean a fmall duct, ■which 
fometimes arifes from the epididimis, and pafles up the fpermatic 
cord along-with' the vas deferens, and commonly terminates in a 
blind end, near to which it is fometimes a little enlarged. I never 
found this dufl; go on to the urethra, but in fome inftances, have 
feen it accompany the vas deferens as far as the brim of the pelvis. 
There is no abfolute proof that it is a fupernumerary vas deferens ; 
but as we find the dufts of glands in general very fubje«S tofingala- 
rities, and that there are frequency fupernumerary duAs, there being 
often two ureters to one kidney, fometimes diftin^t from beginning 
to end, at other times both arifing from one pelvis ; thefe dudts, arit 
ing from the epididimis, I am inclined to believe from analogy, are 
of a nature fimilar to the double ureters. They refepible the vas 
deferens, as being continuations of fome of the tubes of the epididi- 
mis, are convoluted where they come off from it, and afterwards 
become a ftraight canal palEng along with it for fome way, when they 
are commonly obliterated. 

The idea of their being for the parpofe of returning the fuper-- 
fiaous femeu to the circulation is certainly erroneous, from their being 
fo feidom met with, and fo very feldona continued further than the 
brim of the pelvis.” 
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Eighth Plan of the Tejiicle, 

of e/u. Testicle. 


The ancients called the tefticle dydimi, gemini, twins; 
they, therefore, called that part which is laid on the 
back of the tefticle epididimis, as added to it. To the 
iiirgeon, it is eflentially neceflary to attend to the relation 
of the parts of the tefticle as felt through the fcrotum. 


In this 8 th plan, fig. i. we fee the tefticle as in its 
natural fituation, covered with its membranes, and ap¬ 
pearing like one body ; while, in the fecond figure, it 
being reprefented freed from its outer coat, we fee the 
epididimis as laid upon the tefticle, and confiding of the 
convoluted tube. Firft, we obferve A, the body of the 
tefticle ; B, the beginning of the epididimis, or the 
large head of the epididimis * :, then we fee it laid 
alongft the back of the tefticle, and obferve C to be the 
fmalT head of the epididimis f , where the tube is refied- 
ed to reafcend upon the tefticle, and to form D, the vas 
deferens. 


* Globus major, or head. 

f Globus minor. This part ■fge often diftlnguiffi retaining its hard- 
nefs after the fubfiding of the general fwelling of hernia humoralis. 
Tfprp this point we can trace all the eonne&ions of the other parts. 

cc 4 Now 
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Now, we have to obferve, that the point C, 2. 
or fmall head of the epididimis, harigs over the tefticle, 
and points backwards to the perineum, and can be felt 
though the whole coats ; and that the body of the tefti- 
cle A, is towards us when we examine a patient —Fur¬ 
ther, as the letters in figure i and 2. refer to the fame 
points, we have only to notice the fainter indication of 
the parts in fig. i. it being invefted with the coats ; and 
to obferve the general relation of the tefticle to the fcro. 
turn and penis. 

There is one other circumftance to be obferved, viz. 
that the epididimis is always laid on the outer fide of 
the infertion of the chord into the tefticle ; from which 
we diftinguifh, with eafe, in a preparation, to which 
fide the tefiicle belongs. Thus, in the annexed plans, 
the tefticle of the left fide is reprefented, which we know 
from the points c, being directed backward, while the 
epididimis is laid along the left fide of the infertioit of 
the chord. 

OF THE VESICULJE SEMINALES. 

Behind the proftate gland, and attached to the 
loweft part of the urinary bladder, lie two foft bodies, 
which are the veficulae feminales. They appear like 
fimpie bags when feen from without, but diffedions fliow 
them to confift of a cellular ftrudture: each of thefe 
bodies is about three fingers-breadth in length; their 
backmoft point is large and round, and, at the fame time, 
that they diverge from each other, their narrow points 
unite, or are contiguous to each other forwards, and 
enter at the back part of the bafe of the proftate 
gland. 

As we have feen, the peritoneum does not defcend 
far enough betwixt the bladder and rectum to cover or 
inveft thefe veficulsc; they are therefore involved in the 
cellular texture, and covered with ftrong fibres, befides 
being fubjedt to the compreffion of the levator ani muf- 
cle. When the veficulae are cut into, and efpecially 
when they are diftended, dried, and cut, they prefent a 

cellulas 
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cellular appearance; but if they are carefully differed, 
they prefent the appearance of a fmall blind inteftine 
convoluted. 

This cellular appearance is given by the duplication of 
their inner membrane, together with the diftortions and 
curves of the canal. Their outer furface is covered with 
a fine membrane^ which, connefts thefe cellular con¬ 
volutions. 

Thefe are copioufly fupplied with arteries: their fur- 
face is covered with veins and lymphatics when thefe 
veffels are minutely injedied, and their coat is thick and 
fpongy. Heifter, Window, and others, have defcribed 
fmall glands as feated in their fmuofities j but thefe are 
confidently denied, and in their place there is defcribed 
a pile or efflorefeence. There can be little hefitation in 
affirming, that thefe veficuise are themfeives glands, or 
in other words, that the arteries fecrete into them a pe¬ 
culiar fluid. The fore part of each of the veficuise, 
which we have faid fink into the back part of the prof- 
tate gland, run under the neck of the bladder, and 
open by diflindt mouths into the urethra, on the furface 
of the verumontanum. 

The connection of the vas deferens with the veficuise 
is very particular; it does not open direCtly into them, 
but opens with them into the urethra in fuch a way, that 
the fsmen from the tefticle can pafs into the veficuise 
though its direcl: courfe is into the urethra *. 

If air be blown into the vas deferens, the veficuise 
will be diftended, at the fame time that the air pafles into 
the urethra ; at the union of the extremities of the vas 
deferens and veficuise, the two duCts run a little way 
together and then unite fo as .to open into the urethra by 
one mouth. 

The extremity of the vas deferens joins the duCt of 
the veficuise where it is imbedded in theproftate gland; 
the union of the vas deferens and dud of the veficuise 
is not attended with an enlargement of the dud; on the 
.contrary, as the dud pafles forward deep into the fub- 

See explanation-of plate III, 

ftance 
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fiance of the gland to arrive at the urethra, it becomes 
remarkably narrower until it opens in a very fmall ori¬ 
fice in the verumontanum, as we fee reprefented in the 
third plate. The duQ: (if we may fo call it) of the veli- 
culae paffes a full inch forward into the gland before it 
terminates in the urethra. 

Thefe veficufe have been in general fuppofed to be 
receptacles for the femen; but as this is an opinion de¬ 
pending on the connexion of thefe bags with the extre¬ 
mities of the vas deferens, and as comparative anatomy 
fiiows many inftances of thefe veficulse being unconnefted 
with the ducts of the tefticle, there is much reafon to 
doubt whether they really are merely referyoirs. They 
appear to, me as ufeful in adding a fluid to the fecretion 
of the tefticle, which being poured together into the 
finus of the urethra, are then fufEcient to diftend this 
part, by which too the ejaculator mufcle is exerted and 
efteft given to its a£tion; for a fmaller portion of fluid 
would not be carried forward by its contraftion j nnlefs 
there were a provifion of fluid fufflcient to diftend the 
finus of the urethrae, the femen could not be thrown 
put from the urethra. This fuppofition is not oppofed 
by the fads ftated by Mr. Hunter, that in many animals 
theveficul^ and yafa deferentia open by diftihdforamina 
into the the urethra, becaufe in that cafe the fluids, of 
thefe fecreting bags might be equally mingled with the 
femen in the finus of the urethra although they do not 
flow from the fame tube. 

Verumontanum, — The verumontanum, or caput 
galinaginis, is an eminence on the lower part of the 
urethra, w'here it is furrounded by the proftate gland. 
As we obferye in the drawing, it is larger and round 
towards the bladder, and ftretches with a narrow neck 
forwards. On its fummit, the two orifices of the 
feminal veffels open ; and around it there are innumera'i 
ble lefler foramina and mucous foliciiles. 
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THE ANATOMY O? THE~ PARTS IN THS TlMALS 
PELVIS* 

f^HERE is confiderable difficulty iti prefentisg fiicli a 
X view of the anatomy of the parts of generation ia 
woman, as may bear a due relation to this general fyftent 
of anatomy, and, at the fame time, be inteliigiMe 
complete. The fut)jed is in itfelf extenfive and important, 
fufficient to fill feveral volumes : it is much connected 
with praSice; and the phasnoraena and difeafes of 
fyftem ferve greatly to illuftrate the ftrift anatomy of the 
parts. I cannot here be allowed to give to it its due im^- 
portance, whilfl: yet it is a fubjed not eafily underftood 
from a fiiort abftrad. 

The parts of generation are divided into the external,; 
which are thofe without the pelvis j and the internal, or 
vifcera of the pelvis, and which Ife within the 1^^" 
circle of the pelvis. 
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CHAP. r. 

THE EXTERNAL PARTS OF GENERATION. 

T he external parts of generation are the mons veneris, 
labise, clitoris, nymphas, urethra, hymen, orcarun- 
culfe myrtiformcs. Upon thefe fubje&s jve have no 
want of books and information ; for accoucheurs of the 
old fchool dwelt upon the defcription with particular ac¬ 
curacy. Thefe parts were within their ken, which we 
cannot fay of the vifcera of the pelvis: and therefore, 
upon the former we fhall be more brief. 

In very young children thefe external parts bear, a 
large proportion to the body, greater than at any fubfe- 
quent period before the age of puberty. , At puberty 
they are fuddenly and completely evolved, and acquire 
an increafe of fize; while, from the age of two years to 
twelve or thirteen, there has been little increafe. Imme¬ 
diately before menftruation, commences the connexion 
which occafions or accompanies that flux. It begins to 
effedi; the evolution of the uterine fyftem, and to fit it for 
its peculiar fundlion. The parts become turgid and vaf- 
culajr; the fat is depofited in the furrounding cellular 
membrane. About the fortieth year, when the menfes 
difappear, this fulnefs of the private parts alfo eeafes, 
and the fat is reabforbed. 

The MONS VENERIS is that prominence on the fyra- 
phyfis pubis, which confifts of the Ikin raifed and 
cufhioned up by the fat inclofed in the cellular membrane; 
there is of courfe a great variety in its fize. In early 
life it is fmall: it becomes, as w’e have faid, more promi¬ 
nent at the age of puberty j in fat women it is of an 
enormous fize; and in fome warm climates a particular 
laxity prevails. From the hair on this part, marking the 
age of puberty, it is called pubes. As the lax texture 
admits of diftenfion with the fluid of anafarca, it is 
fometiiiies from this caufe very greatly fwelled. 

12 the 
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The LABii. Thefe are often namM alx, from a 
flight refemblance to wings, and they are alfo called 
extern^, magnas, or majores, from their place, and 
from their fuperiority in refped of flze over the nym- 
phse. The labii feem to be the mens veneris continued 
downward, and laterally until meeting below, they form 
the vulva; at their lower angle by their union they form 
the fourchette, or frenum labiorum. The ftru£ture of 
the labise is fimilar to that of the mons veneris 5 fome- 
times one is larger than the other. 

The great fenfibility of the membrane which lines the 
infide of the labii requires fome defence, and there¬ 
fore the whole furface is amply fupplied with mucous foil- 
cules and glands. The labii are a protedion to the 
other foft parts, fo neceffary, that the clitoris, or nymphar, 
when they projed beyond them, are fubjed to violent 
inflammation. 

The parts here have either fuch folds, or are of fa 
lax a texture, as to permit a great degree of dillentioa 
during the,paflage of the child. But as the labii have 
no mufcular power, and depend entirely on their elaf« 
ticity for reftoring them to their original fize, they 
commonly, after being very much dilated, remain in 
fome degree larger and more lax. It is different with 
mufcular parts, as the orificium externum, which, by 
the power of its fphinder, is reftored after labour to its 
original fize. In man, hernia defeends from the abdo« 
minal ring into the ferotum j but, in woman, when there 
is a rupture from the ring (which is rare), it falls 
into the labium. 

The NYMPHO are named labii vel alas niinores, or 
labiae internae, to diftinguifli them from the great labii. 
They are like a miniature reprefentation of the great 
labise; they are covered with a very delicate membrane, 
and have great fenfibility. They begin immediately 
under the glans clitoridis, and feem to be only an exten- 
lion of its preputium, formed by a folding of the mem¬ 
brane. Their fize varies much. They commonly ftretch 
downward, and backward to the middle of the orifice of 

the 
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the vagina ; fometimes no further than to that of the 
orificium urethrae, and in a few inftances they extend 
even the length of the fourchette *. They are very 
vafcular, and have fomewhat of a cellular ftrudure, and 
thus partake of a degree of turgidity, in confequence 
of irritation and vafcular aftion. The moH: modeft of 
the ufes afcribed to them is, that of directing the fiream 
of urine. As they are obliterated during the paffage of 
the child^s head through the vulva, it is probable that 
they facilitate the necelfary dilatation. 

The nymphas are, in their natural fituation, covered 
and completely proteifted by the labii externi. When 
naturally large or increafed by difeafe, or in a very re¬ 
laxed Hate, they are deprived of this covering: they 
projedl from under the labii, and are apt to become In¬ 
flamed, and even to ulcerate. The original difeafe, or 
tumor, is augmented, or they become perhaps hard and 
callous. In children they bear a very great proportion 
to the other parts, and are more confpicuous and 
prominent than in the adult. Their difeafed enlarge¬ 
ment fometimes requires to be extirpated, in which 
operation as they are very vafcular, and as with 
their growth, their blood veflels enlarge, confider- 
able haemorrhagy may be expeflied. A furgeon of 
this city, in extirpating a tumor of this kind from 
a young lady, thought his duty fulfilled when he had 
applied'a piece of lint upon the furface after the opera¬ 
tion, fo that he even negledled to appoint an attendant. 
The hsemorrhagy returned, and continued fo profufe 
that before the furgeon arrived the lady had fainted and 
was in danger. 

The CLITORIS is fimilar to the male penis. Like the 
penis, it confifts of cells for receiving blood, and in a 
fimilar manner, it arifes from or takes hold of the rami 
of the os pubis by two crura; thefe unite at the 
fymphyfis pubis, to form the body of the clitoris, 

* Both Riolin and Morgagni have feen the parts without the 
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'which is fufpended from the'^ os pubis, like the penis, 
by a kind of ligament. The clitoris has alfo a kind of 
glans, over which the integuments make a fold like a 
preputium. In fhort, it has the fame fenfibilides, the 
fame power of eredion with the membrum virile; only 
it has no urethra nor fpongy body, like that of the 
urethra of man. 

The ftories of the increafe of this inftrument, even to 
its pre-eminence in fize over the male penis, are very 
idle, but there feems to be a peculiar prediledion for 
them. It is not wonderful that a clitoris of fuch mag¬ 
nitude Ihould fuggeft the idea of a hermaphrodite, or 
perfon partaking equally of the diftinguiftiing attributes 
of either fex. 

• eiF The URETHRA. 

The urethra of the female is fliort, ftraight, and wide; 
Its length an inch and a half, or two inches; its diredion. 
nearly ftraight, or only flightly bending under the os 
pubis; and its diameter fuch as will admit a catheter the 
iize of a writing quill. The confequences of thefe pe¬ 
culiarities are, that the catheter is eafily paffed w'hen 
there is no very unufual obftrudion ; that, women are 
not fo much expofed to the difeafe of ftone in the blad¬ 
der as men,, for though this is much, owing to conftitu- 
tionai peculiarities, yet it is obvious, that when a frnall. 
ftone is formed, and pafles from the bladder, it is eafily 
difcharged; and, laftly, that lithotomy is a very fiinple 
operation in woman. 

The opening of the urethra is in a dired line under, 
or behind -the clitoris, and about an inch from it: it is 
in the middle of a flight prominence, and its vicinity is 
plentifully fupplied with mucous glands. If-pjhe rela¬ 
tion of the orifice to the clitoris be obferved, raere is, 
in the natural ftate of the parts, no difficulty in flipping 
the point of the catheter, on the end of the middle 
finger, from the clitoris, until it is caught upon the 
lacuna-like orifice of the urethra ; but even in this part 
of the. operation, I have experienced great embarralf- 
voi. III. D D menfj, 
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merit, from an irregular ulcerated or cancerous furfece 
of the parts, by which all the ufual dift;in8:ions were loft. 

From the length and fudden turns of the male ure¬ 
thra, from the double fundion it performs, and from its 
being embraced by the proftate gland, the obftruftions 
of the urine are more frequent, and the catheter lefs 
eafily paffed, than in woman. The catheter too re¬ 
quires to be of a very peculiar form. , The fliort and 
wide urethra of woman requires only a fimple and al- 
moft ftraight tube: and although, accurately to adapt 
it to the courfe of the urethra, a confiderable curve 
might be given to it, yet that is not neceffary in com¬ 
mon cafes ; and circumftances will occur to the accou¬ 
cheur which will preclude the poffibility of uftng fuch 
an inftrument. 

We fliall only mention here fiich cafes of obftrudion 
of urine as are in a particular manner illuftrated by the 
anatomy and connedion of the parts. Thefe are tumors 
of the ovarium, tumors of the womb, polypi, diftenfion 
of the vagina, difplacement of the womb, as procidentia, 
prolapfus, retroverfio, &c.; and laftly, the child’s head 
in labour. 

The ovarium being enlarged, and falling down into 
the pelvis, either prefles upon the neck of the bladder, 
caufing obftrudions, or prefiing and weighing on the 
fundus of the bladder, it occafions a ftillicidium urinas. 

Tumors of the womb, efpecially of the neck or ori¬ 
fice, as it is in contad with the urethra, very foon affed 
this organ. Thus, I have feen a cancer of the orifice 
of the womb, by exciting inflammation in all the fur¬ 
rounding parts, and by mailing them together into a 
tumor filling the pelvis, occafion obftinate obftrudios 
of urine. 

Polyjfyigttached to the orifice of the womb, and filling 
the vagmai produce the fame effed. In all fuch cafes, 
perhaps, the tumor may be pulhed up, fo as to permit 
the flow of urine, or the introdudion of the catheter. 

A cafe occurred to Mr. John Bell, in which the tu¬ 
mor of the womb comprefled the neck of the bladder. 
A catheter was palTed, and gave inftant relief. The 

midwife, 
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midwife, after fome time came, and faid, that the cathe¬ 
ter would not pafs. He found that he could pafs the 
catheter into the bladder, but no urine flowed; and it 
was difcovered, that the tumor increafing backward, 
came to prefs upon the ureters, fo as completely to ob- 
ftrud them where they enter the bladder. The woman 
unavoidably died; each kidney and ureter was found 
to contain four or five ounces of urine. 

A flight Iketch of the parts in the female pelvis will, 
perhaps, better explain the connections of the neck of 
the bladder than any defcription, and will certainly better 
illuftrate the caufe of fome kinds of obftrudion, parti¬ 
cularly that arifing from the change in the pofture of 
the womb. 


Ftrfi Flan of the Female Pehis* 



Aj the os pubis cut through. — B, the fpine and 
facrum alfo cut diredly down. — C, the urinary bladder 
moderately diftended, and rifing behind the pubes. — 
D, the urethra, very fhort, and taking a gentle curve 
under the fymphyfis of the os pubis. — E, the fundus 
of the womb. — F, the os tineas, or orifice of the womb. 

G, the vagina. — H, the reCtum. 

s> D 2 Prolapfus, 
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Prolapfus, or falling down of the womb, is frequent 
with thofe who have born many children. By this 
flipping down of the body of the womb F, into the 
vagina G, it preffes on the neck of the bladder, or 
urethra. This is alfo apt to happen in the firft months 
of pregnancy, from a degree of difficulty which the 
womb in its enlargement has in riling above the brim 
of the pelvis. 

We may obferve alfo from the place of the vagina G, 
that its difeafes, its fcirrhous hardening, its diftention 
by the menfes, will alfo comprefs the urethra and neck 
of the bladder. 

The retroverlion of the womb is the moft formidable 
obftrudtion to the urethra. It is produced by diftention 
of the bladder adting on the womb in a particular fitu» 
ation, and is the caufe of fuppreffion of the urine.. 
When the womb in the third or fourth month of gefta- 
tion has increafed fo much as to produce a degree of 
compreffion on the furrounding parts, and to rife above 
the brim, and Ihoot up into the abdomen, a diftention 
©f the bladder is apt to throw the fundus under the 
projedion of the facrum. We have to obferve the 
connection betwixt the back and lower part of the va¬ 
gina. By the diftention of the bladder, the vagina is 
ilretched, and the orifice of the womb is raifed, which 
throws back the fundus of the womb, fo that this comes 
to be the fituation of the parts. 
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Second Pelvis^ 



A, tlie os pubis; B, the facrum; C, the bladder of 
urine much diftehded, and rifing above the pubes; D, 
the connexion betwixt the back part o£ the bladder and 
the upper part of the vagina, and through which the rifing 
of this part of the bladder (in confequence of its diften- 
tion) has drawn up the orifice of the womb, arid thrown 
back the fundus. E, the orifice of the womb, which 
being raifed and turned up, no longer prefents fo as to 
be felt by the finger in the vagina. It v/ill be obferved 
alfo, that the womb now lying acrofs the pelvis, this 
lower part is forced agairift the rieck of the urethra, fo 
as to comprefs it, and caufe total obftruclion of urine. 
F, the vagina, which is ftretched in confequence of the 
rifing and turning up of the orifice of the womb. G, 
the fundus of the womb enlarged and diftended by im¬ 
pregnation, fallen back under the promontory of the 
facrum, and compreffing the reftum H. 

Now, when the fundus of the womb is thruft back, 
and the orifice Jraifed by the diftention and cojifequent 
D D 3 rifing 



4o6 the external parts of generation. 

rlfing of the bladder, the natural and fimple cure is to 
introduce the catheter, and draw off the urine. But 
Ihould this not be done at fxrft, then there being diften- 
tion of the bladder, and preffiire on the redum, the ab. 
dominal mufcles fympathize with thefe parts, fo that 
bearing-down efforts are made, and the fundus of the 
womb is forced further down into the hollow of the 
facrum, while the orifice is direded upward. 

Were this diftention to happen at any other time than 
juft when the uterus is of fuch a fize, that being thrown 
back, it catches under the facrum, and does not rife 
agedn, no harm could foUow. — I laft year attended, 
with Mr. Cheyne fenior, awoman afHided tsrith obftruc- 
tion of urine, who died. 1 afterwards opened the body, 
where the womb being enlarged by difeafe, had produced 
much the fame effed as if it had been enlarged by preg¬ 
nancy, viz. obftrudion of the urethra; for the body of 
the womb had fallen into the hollow of the facrum, and 
had formed adhefions there with the redum, while the 
Orifice of the womb preffed forward upon the os pubis, fo 
as to produce an obftrudiibn of urine. The parts were 
otherwife difeafed, but this was one caufe of the obftinacy 
and fatal determination of the complaint. 

As we treat of thofe fubjed;s only as conneded with 
the urethra, we may obferve, that fometimes the urethra 
takes a courfe not round behind the os pubis fimply, 
nor ftraight upwards, but curved backwards, fo that the 
convexity of the catheter requires to be towards the fa* 
crum, to allow the point to pafs over the orifice of the 
womb, or perhaps the flexible or the male catheter may 
be required. 

The effed: of the wedging of the child’s head in a te* 
dious labour, is to elongate and comprefs the urethra in 
a very particular manner. Many young men have felt 
the difficulty of introducing the catheter in this cafe. But 
it is a difficulty proceeding generally from ignorance or 
inattention. I have never feen a cafe in which the com* 
preffion was fo great as to prevent the paffing of the ca¬ 
theter. But often pradf tioners forget the diredion which 
the urethra neceffarily takes, when the child’s head has 
funk into the pelvis. 
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Third Plan of the female Parts* 



Thus, when in the fecond ftage of the lat)our, the 
child’s head A, has funk into the pelvis, the urethra C, 
is prelTed betwixt it and the os pubis D. The unne con- 
fequently collects in the bladder, and the bladder E, rifes 
above the brim of the pelvis, and I have found it ftretch- 
ing to the fcrobiculus cordis. There is danger from the 
diftention of the bladder, and the labour-pains ceafe. 
Now the young furgeon or accoucheur, introduces the 
catheter in the ufual way, in the polition F, of courfe 
he finds great difficulty, and gives pain in the attempts. 
But after inferting the point of the catheter, he mufi in¬ 
cline its handle much towards the perineum, as in the 
inclinations of the dotted lines G, fo that the point may 
glide up in the direction betwixt the child’s head and the 
pelvis. 

Orificium vagina. This is alfo named orificium 
EXTERNUM, in deftindtion to the uterine orifice. I no- 
B D 4 tice 
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tice it under the head of the external parts, becaufe We 
have to fpeak of the parts which furround the orifice as 
the hymen. 

The orifice-of the vagina of the human female is 
abridged by the hymen, which is a peculiar membrane. 
It is of a femilunar form, and fometimes furrounds the 
lower part of the orifice of the vagina; — commonly it 
furrounds only the lower half of the circle, though it 
would feem to vary confiderably in fhape, 'place, and 
flrength. It has been found furrounding the whole cir¬ 
cle of the, orifice, leaving only a fmall hole in the centre, 
or upper part; or it is defcribed as perforated with leffer 
holes, allowing the evacuation of the menftrual blood, 
In other cafes, it has been found a complete feptum, pre¬ 
venting the evacuation of the menftrual blood,— This 
is a fad v/hich I do not difpute, for I know that the per¬ 
foration for the evacuation of the menftrual blood is 
fometimes necefiary. When I have feen the imper¬ 
forated vagina in the child, it was not the hymen which 
clofed the orifice, but an adhefion of its fides; yet this 
adhefion, if it had come to be diftended with the men¬ 
ftrual bio'od of feveral periods, would have prefented 
the appearance of a tenfe membrane ftretched acrofs the 
orifice. 

Such femilunar membrane as I have defcribed, will oc- 
cafiuoally be feen in the female parts ; but it has fuch an 
appear ance as may eafily be deftroyed in the preparation 
of the parts, if the anatomift be inattentive or carelefs. 
It is neither a guard, nor is its exiftence a teft of female 
chaftity. Often in tender children there is no fuch thing 
to be feen; v/hile,|on the other hand, it has been cut to 
admit of labour and delivery % Either of thefe fads is 
fufficient proof of the idle notions entertained concerning 
this membrane. It has been a favourite topic in all ages, 

^ 1 need not izy how unnecefiary and improper fuch operations 
are. All rigidity, calofities, even tumors, and undoubtedly the hy¬ 
men, will yield to that general relaxation of all the parts, which takes 
place upon the commencement of labour. 
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and in all fituatlons. The favage, and the gentlemanj 
make much the fame enquiries on vifiting a mufeum; and 
fuch was the fubjeQ: of Omai’s fpeculations in the mu^ 
feum of Dr. Hunter. 

The caruncul^ myrtieormes —-are fmall and 
irregular tumors at the back, or lower part of the exter¬ 
nal orifice; they are feated rather at the fides than ex- 
afl;ly at the back part j they are generally fuppofed to 
be the ruins of the hymen, which being lacerated, ftirink 
into two of three tumors on each fide. Some have faid, 
that thefe exifi: originally joined together by a thin mem¬ 
brane, or delicate tiffue of fmall velTels-,- the rupture 
or which caufes an effufion of blood. They feem to be 
Amply corrugations of the inner membrane, which 
ferve as a pofition for the dilatation of the parts; and 
they accordingly difappear during the palling of the 
child’s head. . 

The fossa navicularis is a finus, fuppofed to be 
of the fhape of a boat; whence its name. It is formed 
betwixt the proper orifice of the vagina and the four- 
chette, or joining of the labii at their lower edge. It 
is more confpicuous in young fubjeds. 

From the meeting of the labii below, the perineum 
commences: it includes the fpace from the frenum to 
the anus, 


CHAP. II. 

OF THE PARTS CONTAINED WTTHIN THE 
FEMALE PELVIS. 

T hese parts are the bladder of urine, the vagina, the 
womb, the ovaria. We fliall confider them under 
dtilind fedions. 


SEC- 
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OF THE BLADDER OF URINE. 


SECTION I. 

OF THE BLADDER OF URINE. 

As the coats of the bladder of urine in woman do not 
vary from thofe of the male bladder, we have under this 
head only to notice the peculiarities in its relative fitu- 
ation. It is feated behind the os pubis, and betwixt it 
and the womb; and on its lower part it is attached to the 
vagina ; upon the neck of the bladder, or the beginning 
of the urethra, there is not a body like the proftate 
gland ; and, as we have feen, the urethra is fliort, wide, 
and ftraight, and fimple in its ufe. 

Women are not fubjedt to calculi, and the operation 
for the ftone is rare in them; for, as already obferved, 
when the nucleus is formed, or when a ftone flips down 
from the pelvis of the kidney, it pafles from the bladder 
with much greater facility than in the male parts. The 
urethra of itfelf has been known to dilate fo, as to allow 
very large ftones to pafs, or it has been artificially di¬ 
lated. Indeed the old operation for lithotomy, was rudely 
to dilate, or rather tear, the urethra, and the modern 
operation is limply to thruft the gorget along the 
grooved ftaflF, fo as to lay open the fide of the urethra 
and neck of the bladder, by an incifion above the va¬ 
gina. Sometimes nature has effeded her own relief by 
the ftone working from the neck of the bladder into the 
vagina. 

A woman had for a very long period fuffered great 
diftrefs, not only the ardor urinae, frequent defire to 
make urine, with the urine turbid and bloody, and with 
all the ufual fymptoms of ftone violently aggravated; 
but fhe was delicate and timorous, and concealed her 
diftrefs until the urine had run for fome time by the va¬ 
gina. After file had been exhaufted by long fuffering, 
her friends infifted that fhe fhould allow an examination, 
when a ftone was found partly in the bladder, with one 
of the rough ends projefting into the vagina. The open¬ 
ing was enlarged, and the ftone extrafted. 
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We muft, in all cafes, recollefl: the connecHon of the 
upper part of the vagina and orifice of the womb, with 
the back part of the bladder. We have feen its effeQ: in 
producing retroverfio uteri. We muft alfo attend to this 
connexion, as tending to the difplacement of the bladder 
in the procidentia uteri. The uterus finking into the va-. 
gina, and the upper part of the vagina being at the fame 
time refle<^ed into the lower part, pulls down the bladder 
with it, and when (the difeafe increafing) the womb co¬ 
vered by the vagina comes to hang from the external 
parts, it has happened that the bladder has funk down 
and lain upon the fore part of the tumor, but of courfe 
within the everted vagina. 





Thus, by comparing this fourth plan with the firft of 
the female pelvis, we may judge of the nature of this 
difplacement of the womb, and its effects on the bladder 
,of urine. 

- A, the os pubis ; B, the facrum ; C, the inteftines 
come into the fituation of the womb; D, the uterus 
fallen down, and carrying the vagina before it; E, the 
vagina ftill covering the womb, but the orifice of the 
womb appearing, which is generally diftorted and irre¬ 
gular j F, th^ bladder, -which from its attachment to the 
5 forepart 
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forepart of the vagina, has been dragged down, but is 
now within the vagina. 

In filch difplacement of the biadder, the urethra be- 
tomes diftorted from its natural diredion, there is an 
obftruftion of urine, and the catheter is with great dif¬ 
ficulty introduced. We (hall, perhaps, have to turn 
the handle of the catheter in various direftions after 
introducing the point, and by chance get it introduced 
at lait. 



SECTION IL 


©f THE VAGINA ; OF ITS SHAPE, CONNECTIONS, ETC* 

The vagina is a tube (Iretching from the external ori- 
lice to the orifice of the womb. Its orifice is bounded 
below by the fourchette; above by the arch of the pu¬ 
bis ; and direcily over it, or fometimes within it, is the 
©rifice of the urethra j below, are the carunculEe myr- 
tiformes. It is fuirounded by fdfciculi of fibres, which 
are called the fphin^er mufcle. The canal of the vagina 
is of a conical form. At the outer orifice it is conftrided 
by the fphinfiter mufcle ; but it is wider within, and 
where it receives the orifice of the womb. It may be 
diftended to almoft any degree, but naturally its fides, 
by their own elaflicity, or the contra^ion of the fur- 
rounding fibres, or the preffure of the furrounding parts, 
are in eontaft. 

In the natural (late, the orifices of the vagina and 
womb, are but three or four inches diftant, often only 
two j and fometimes, where there is a degree of relax¬ 
ation, they are nearly in contad. In the firft months of 
pregnancy, the orifice of the womb is kept down by 
the degree of difficulty the body of the womb has in 
fhooting up from the brim of the pelvis. But the gra¬ 
vid uterus riling above the pelvis in the latter months,- 
draws up the orifice of the womb and ftretches the va- 
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The vagina bends gently round the pubis as it were, or 
follows the axis of the pelvis; and as the interior of two 
circles cut off by the fame radii is the fhorter, the vagina 
h longer behind than before. 



And thus (th ihis fifth plan) the forepart of'the vaghm 
A, is fliorter than the back part B. We may obferve 
from this plan alfo, that the orifice of the womb C, pro- 
jefts as it were into the vagina, fo that the finger touches 
the os tincse, and chiefly its anterior lip, without reach¬ 
ing the upper part of the vagina. 

The vagina takes its curve nearly in the centre of the 
pelvis j it is of neceffity attached by cellular fubftance to 
the redtum and bladder. The urethra, as we have faid, 
opens above the orifice, and that canal is attached to the 
vagina in its whole length ; and the neck of the bladder 
is attached to the upper part. In confequence of this 
natural connexion, difeafe of the vagina fometimes thrown 
the whole parts, the rectum, vagina, and bladder, into 
one fiftulous ulcer. 

The vagina has three coats j that is to fay, it has the 
inner coat, or furface, a few mufcular fibres, and around 
it a condenfation of the furrounding cellular membrane, 
which imiy be confidered as the third coat. 

The 
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The internal, or villous coat, is a reflexure of the de. 
licate covering of the external parts. It is of larger ex¬ 
tent, or longer than the others ; and is therefore tucked 
up into rugae, which run acrofs the vagina. They are 
more remarkable on the fore and back part of the va¬ 
gina ; they are lefs in married women, and confiderably 
obliterated by repeated labours. 

To fupply a vifcous fecretion for the defence of this 
furface, raucous glands are numeroufly, but irregularly 
fcattered over it, and they are particularly numerous at 
the orifice. 

The mufcular coat is not very ftrong, nor are the fibres 
diftinft, from which fome have fufpe^ed their exiftence, 
alledging, that there is hero only condenfed cellular mem¬ 
brane, and that the contraSiOn of the vagina is the ef- 
fed of mere elafticity. I obferve fo great a profufionof 
venous vafcularity, that I prefume the vagina fuffers an 
inflation of its coats, and confequently contradlon from 
an afflux of blood to it. The mufcular fibres are, how¬ 
ever, as we have faid, gathered into fafculi near the ori- 
fice, fo as to be dfflindly vifible. 

The firmnefs and flridure of the vagina fupport the 
womb; the dilatation of the vagina, the relaxation which 
old age, and frequent labours produce, occafion the fall¬ 
ing down of the womb. It is a difeafe almoft peculiar to 
thofe who have borne many children, to the old, weak, 
and relaxed, and to thofe who are fubjed to the fluor 
albus; every flux from the womb, or difcharge from 
the vagina, having a remarkable effed in relaxing the 
parts. 

This, from the nature of the parts, muft be an in- 
creafing difeafe; for no fooner has the womb fallen down 
into the vagina, than it becomes a fource of irritation, 
excites a bearing-dov/n pain-like tenefmus, an uneafy 
fenfation, a defire to make urine, and an obftrudion of 
urine; all which is explained by the connedion of the 
parts. The womb lodging in the vagina dilates the 
orifice, and prefles long on the perineum, at laft it is 
entirely forced out, and the prolapfus uteri becomes the 
procidentia uteri: it is in truth a hernia of the womb. 
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The third, and outer coat, as we have faid, is formed 
of the cellular membrane, by which it is conneded with 
the furrounding parts ; but the peritoneum comes down 
upon the upper part of the vagina. This is the reafon 
why a portion of the inteftine, when it flips down betwixt 
the vagina and rectum, forms a kind of hernial tumor in 
the vagina, and why the water of the afcites has puflied 
down the back of the vagina, fo as to make a bag capable 
of being pundlured to draw off the water. 

For the greater fpace,^ however, the outer cellular 
coat of the vagina conneQis it with the urethra on the fore¬ 
part, and with the return behind., From which clofe 
connection of parts, we fee the confequence of the delay 
of the child’s head in the fecond ftage of labour, that the 
head lies violently diftending, and comprefling the parts, 
while the woman, exhaufted by the previous ftage, is 
unable to complete the delivery. From violent inflam¬ 
mation, with a deficiency of fecretion, there arifes a 
cold and flabby ftateof the parts. When the woman is 
delivered, the parts have fuffered fo much, that they 
flough off*; fometimes the urethra is laid open on the 
fore part, and fometimes the reCfura behind. 
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This little drawing will better explain the figure of 
tlie womb, when diffeded from the vagina and fur. 
rounding membranes, than the ufual reference to a hot- 
tie, a pear, or a powder-flatk. As, indeed, it refembles 
no familiar ot:^ed that I know, we muft, for the con- 
tenience of defcription, diftinginguifh it into thefe parts: 

•— The upper part, or fundus, which is that part above 
the going off of the Fallopian tubes. The body of the 
uterus, which is that larger part betwixt the fundus and 
the narrowing below; the cervex, which is the narrow 
neck; and the os tinc-e, or orifice formed of the bulg- 
ing lips, which projed into the vagina, of courfe that 
part over which the inner membrane of the vagina is re- 
fleded. We diftinguifh alfo the two furfaces, for the 
Womb is of a flattened form. The anterior furface of the 
body of the womb is convex, but the pofterior furface is 
confiderably more fo, and even during geftation it keeps 
this relative figure* 

The whole fize of the uterus is about three inches in 
length, and two in breadth, but there is a very great va¬ 
riety in this refped, from age, the effedof pregnancies, 
and other caufes. When, in its ufual fituations and re¬ 
lations, the fundus is on a level with the'brim of the pel¬ 
vis, or a very little below it. In the foetus, the womb is 
like the bladder, confiderably above the brim of the 
pelvis; but,' in a few weeks the pelvis enlarging, it 
finks deeper, and foon aflumes the fame fituation as In 
the adult. 

Fallopean tubes. From the lateral obtufe angles 
formed betwixt the fundus and the body of the uterus, 
the Fallopean tubes are continued. Thefe tubes may al- 
moft be confidered as a continuation of the uterus, did 
not we find them fo.very diftind in their fubftance. 
They are about three inches in length, take a tortuous 
courfe, and their extremities have an unequal fringed ter¬ 
mination, which is called the fimbriae *. Their canal is 
Very fmall tow’ards, the uterus, but enlarges; and is pa¬ 
tulous towards the extremities. Thefe canals are the 


* Morfus diaboli. 


conunu- 
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communications by which the ovum formed in the ova¬ 
rium is carried down into the womb. 

Ligaments of the uterus. To fupport the uterus 
from finking too deep into the pelvis, and to fteady it, 
and direO: it in its afcent during pregnancy, anatomifts 
have generally affigned as the ufe of the ligaments. But 
whatever good they may do in the latter operation, they 
are certainly unfit for the former. 

There are four ligaments of the uterus. 

The BROAD LIGAMENT of the uterus is formed of 
the peritoneum j for tl^is membrane palling down before 
the reSum, and afcending again, and covering the neck, 
body, and fundus of the womb, defcends on the fore 
pai*t, fo as to reach the vagina before it ri&s over the 
bladder. - Thus it invefts the womb as it does the abdo¬ 
minal vifcera. This inveftitig of the womb with the pe¬ 
ritoneum is indeed a provifion for its becoming an abdo¬ 
minal vifcus, for in pregnancy it rifes out of the pelvis ; 
and, being diftended before the bowels, affumes in 
every refped that relation to the peritoneum which they 
have. 

As the womb is included betwixt the duplicature of 
the peritoneum, it is this peritoneal coat, which being 
continued off laterally, forms the broad ligament of the 
womb. This duplicature of the peritoneum being a 
thin. expanfion of it, has fometimes had the name of 
AhJE vfSPERTiLioNis t It IS in truth like a myfentery 
to the womb and Fallopean tubes, and ferves equally to 
fupport and convey the veffels to them. The womb and 
thefe two ligaments make a complete partition running 
acrols the pelvis. 

From the fide of the uterus, a little below, and before 
ihe going off of the Fallopean tubes, the round liga¬ 
ments arife. I confider thefe ropes as ligaments, but 
they are totally unlike any common ligament. They 
feem intended to give the due inclination forward, and to 
dire^l the uterus in its afcent in pregnancy, and accord¬ 
ingly they are not merely condenfed and elaftic cellular 
membrane; but, on the contrary, they are compofed of 
fibr^, with an intermixture of blood-veffels, fo that whilft 
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they keep a degree of tenfion on the uterus, theyTrel^ 
and 'grow not only in length, but in thicknefs and 
ftren'gth, as the uterus afcends in the advanced preg¬ 
nancy : they pafs through the abdominal ring, and are 
attached to the cellular membrane of the top ef the thigh. 
In the gravid uterus, both the broad and the round liga¬ 
ments confiderably alter their portion, appearing to rife 
lower, and more forward from the womb, than the uniro- 
pregnated ftate; This is in confequence of the greater 
incfeafe of the fundus of the womb^ in proportion to the 
lower part of it. ' 

Q=F T-KB e-4y-I-t-Y ©F /FHE UTERUS.. 


e^Thtn. 



¥he caf ill: of thh tfterds is ffdi^fly eon^ifed to the 
fuhdhs and body, afid take^ a trithgiilar fi'gur^. In the 
Cervix, it iS' more tike a canal, aihd differs e^ntialiy from 
the proper cavity, . A, the c&vit^ Werm; 

iontinued cavity^ where it is very narrow towards the 
cervix, Q. 0 he chndl of t%.ie where -it Ms ah ea» 

fargerhent like a finus. The Fallopian tubes are fe^ 
going off from the. cavity of the uterus. Thefe angles of 
the cavity admit nb more than a bog’s bi^-le. The 
third angh-j towards the heck-, io, of eoorfe, cohffdetahly 
-larger. The proper triangular cavity of the ufernsis 
Kned \^th a pecuhar Salt arid (felic^e membmrie^ kis 
ter}^ vafcuTar, and die veffefe erfeer bpte bii the f^ce 
13 naturally 
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naturally or burfting out from time to time, pour out 
the menitrual blood. The canal of the* cervix iliows 
a very different furfece. We obferve a prominent 
longhudinal line on the fore and back part of it from 
which oblique and tranfverfe rugse go out. The furface 
is firmer and callous, and lefs vafcular. Betwixt the 
! ugae there are lacunae, which throw out a mucilaginous 
fluid ; and towards the orifice we fee tbefe larger, and 
foinetimes diftinfl; glandular bodies. 

I’his peculiar fhape of the cavity of the womb, and 
the hardnefs and fmail degree of vafcularity of the lower 
part, is of the mofl; effential importance. The upper 
part, the proper cavity of the womb, is prepared for 
the reception and immediate adhefion of the ovum, 
when it (hall have defcended through the Fallopeaa 
tube; but the long callous cervix is provided, that there 
may be no adhefion to the lower part of the womb, and 
that the placenta may not form over the orifice of the 
womb, for if it fliouid,the moQ: dangerous kind of flood¬ 
ing takes place on the approach of labou*, from the 
opening of the orifice, and the tearing open of the ad- 
hefions of the placenta, before the child can be delivered. 
The length of the cervix, and the glmdukr flruriiure 
of the orifice is alfo of much importance ia foaling up 
the cavity of the womb after conception, that there may 
be no longer communication with the vagina; for tb^ 
purpofo, a vifcid tenacious mucus is poured out j but, 
on the approach of labour, with the foftening and re¬ 
laxation of all the foft parts, this adhefion gluing 
up of the orifice k diffolved, and a more fluid fecretion 
is poured out. 

From the cavity of the womb the menstrual blood 
is discharged jU certain periods, from the time of puberty 
to the approach of old age, when th.efyftem is no longer 
capable of giving nourifonient to the foetus. We fhali 
prefently find, that the fubferviency of menftruation 
merely to the preparation of the furface of the womb 
for the reception of the foetus, though it be a prin¬ 
cipal, is by no means the foie end of this periodical 
difcharge. 
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- It was long difputed from what fouree the menftruai 
difcharge flowed. Some aSirmed, that it muft flow from 
the vagina, and not from the womb, beeaufe it flowed 
fometimes during geflation. This is a fad which can¬ 
not be denied. I have attended a patient who men- 
ftruated during the entire period or to the eighth month ; 
and I have often obferved ladies to menftruate at the firft 
period after conception. On the other hand, we have 
every proof the difcharge being from the orifice of the 
womb. For inflahce, fome have obferved on difledion 
of the parts of women dying during the flow of menfes, 
that blood was effufed under the delicate mernbrane of 
the cavity of the womb. The veflels there haye been 
obferved particularly turgid, or the whole furface of the 
proper cavity, and efpecially the fundus, fpotted with 
bloody effufibns. More particular obfervations has 
fliewn not only the mark of blood poured out from the 
inner,furface, but that the whole fubftance of the womb 
was become thick, foft, and vafcular * ; and M. Littre 
affirms that in the body of a woman who had died during 
menttruation, and with a conception in the Fallopean 
tube, he found a layer of red coagulated blood; upon 
removing which he faw a number of fmall foramina 

which admitted briftlesf. 

But the beft and leafl equivocal proof is,, that which 
has been repeatedly obferved in the inverfion of the 
womb, when the inner furface has been turned out 
after labour, and has remained thus inverted, and pro- 
truding from the external parts, for then the menftrual 
blood has been feen to diftil from the furfape of the 
cavity of the uterus. 

'* The authorities upon this fubjefit are -Splgelius, Morgagni, 
M- Xittre, Mouriceaux, Winflow, Sympfon. . 

•J- This might have been an early abortion, or perhaps the 
decidua which it « hid i? {bractimes formed at the menftrual 
period. . . • ■ — '* 
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OF THE BLOOD-VESSELS OF THE WOMB. 

Thefe are four large arteries which fupply the fyftem 
of the womb, and four large veins which return the 
blood. 

The SPERMATIC ARTERIES come down from the 
aorta itfelf, or from the renal or capfule arteries. The 
fpermatic artery taking a waving direction, becomes 
tortuous in a mofi: remarkable degree as it approaches 
the uterus, it is diftributed to the Fallopean tube, the 
ovarium, but chiefly to the body and fundus of the 
uterus, where it forms remarkable ^naftamofes with the 
artery of the other fide. 

The LOWER ARTERY -the UTERINE ARTERY, 

comes in general from the hypogaftric artery, takes alfo 
a ferpentine courfe, and is diftributed to the vagina, and 
the lower part of the uterus, and inofculates largely 
with the other veflels, both in the uterus, and by parti¬ 
cular branches on the fide of the uterus. 

In the firft place, it appears, that this copious fupply 
of veflels to the uterus, from four different fources, is 
a provifion that the womb and fecundines ftialP'nat 
by any accident of pofition, or by the progrefs of labour 
and the confequent compreflion of one or both the lower 
veffels,*be deprived of their due fupply of blood. Again 
their tortuous forms give proof of their occaflonal greater 
activity, that they admit of a peculiar and local adtion 
during menftruation, and that the blood will move more 
languidly when the ftimulus of the womb has ceafed. 
It is alfo a provifion for the growth and increafe of the 
womb, and the fupply of nourifliment to the ovum. 
And that an increafed a£livity in a part muft be fupplied 
by a more tortuous form, as well as an enlargement of 
the calibre of the veflels is in a particular manner 
illuftrated by the change which takes place in thefe 
veffels during pregnancy. For they become in a much 
more remarl^ble degree tortuous and enlarged. 

■ The fubftance of the uterus is faid to be fpongy and 
4X>mpa€l, which though it is a feeming contradiftion in 
S E 3 words 
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words does yei reall)^ convey an idea of the effects of tSe 
intertexture of veffels in it. Some have faid, (as Mori- 
ceau,) that by pregnancy the womb is diftended, 
and grows thinner: others, that it grows thicker, as 
Daventer; and others again, as Smellie, affert, that k 
continues of its natural thicknefs. Thefe aifertions are 
none of them perfectly correQ;; for the womb is not 
diftended by the growth of the foetus and membranes, but 
grows with them. Again, that the fubllance of the womb 
grows in a remarkable degree is true, but ftiU when dif. 
tended by the waters in the lad months of pregnancy, 
its walls are thinner than in the unimpregnated ftate. 
Thus, when it has been cut in the living body, upon the 
approach of labour, as in the Casfarean fedlon, I haveob* 
ferved it, not more than a quarter of an inch in thick- 
nefs, even at the part to which the placenta adhered. 
When i have differed the womb after a tedious labour, 
the waters difeharged, but the head wedged in the pelvis, 
I, have found it confiderably thicker. And, laftly, in 
the full contraction of the womb, after expelling the 
foetus and placenta, (for example, in rupture of the 
woinb, where the child and placenta had been forced 
amongft the bowels, and the woman foon after died,) I 
found the walls of the womb about three quarters of an 
inch in thicknefs. 


SECTION IV. 

OF THE OVAEIA. 

The ovARiA, are two oval bodies, which arefuf- 
pended in the broad ligament behind, and a little below 
the Fallopian tubes: while they have an oval figure, 
they arefomewhat flattened. By cutting out the ovaria, 
the animal lofes the power of conceiving, and defire is 
-extinguifhed ; they, therefore, bellow what is effentialto 
generation upon the part of the female. In vague 
ipeculations on the fubjeG of generation, they were fup- 


OF THE -WOMB. 


423 


pofed to prepare a female femen! but more particular 
examination demonft'rates that they confift of veficles 
which are ova; but how far incomplete, or in what 
eflential circufuftance requiring the approach of the male 
is not determined. 

V/hen we hold the fe8:ioii of the ovarium betwixt the 
eye and the light, we fee a great many pellucid ve^cles; 
and if we examine the ovarium of an animal killed in 
full health, and particularly in the feafon, we (hall 
obferve thefe ova to be in all varieties of ftates of pre¬ 
paration for impregnation. Some fmall and pellucid, 
and yet only diicemable in the thick outer coatj by 
having a degree of greater tranfparency ; others whica 
have takes a flight tinge of bl6ody colour from velTels 
ftrtk'ing into them ; and if the fe^ion be made after a 
minute inje£lion, the veficles will be feen coloured in 
the proportion of their maturity; fome without a fpeck 
of edlour; others tinged j one or two loaded with in- 
jeftiori; and fome vafculur, and particularly prominent. 

In very young girls, the fubftance ©f the ovarium is 
whitifh, aird very foft; the furrounding membrane is 
thiick; and the round corpufcles fcarcely difcernable; 
and no irregularities, nor any orf thofe bodies called cor¬ 
pora iutea, are to be feen on the furface. But as the girl 
advances in years, the little veficles begin to appear, and 
when about ten yeirsof age, or juft before menftruation, the 
ovarium i.sfuil of ova of various fixes, and fome of them 
jnore mattired, and forming an eminence upon the fur- 
£ice. In the adult woman, the fubftance of the ovarium 
which appeared as an uniform homogenous mafs in thd 
foetus, is become a cellular and vafcular bed, giving 
iiourrihjfejeht to thofe numerous veflels or ova. Beford 
impregna*aon .can take place, there muft be a certain 
iiate of preparation of the ovaria, without which the 
approach of the male effeSs no change in- the uterine 
fyftem. The lower animals having their feafons, and 
ihefe feafons being a ftate of preparation for the male, 
fiapre^iation follows the copulation with much cert^ty j 
but, in woman, fuch a periodical revolution in thek* 
fyftem, and inftincHye d^res, would but ill accord with 

1 E 4 . 



424 


OF THE WOMB. 


that fuperiority in attributes of the mind, which diftin- 
guifli us in the fcale of beings. But women alfo fuffer 
wch an occafional excitement in the uterine fyftera, 
though unaccompanied with defire, which preferves 
the womb in a ftate of preparation for the reception of 
the ovum, arid the ovaria in a ftate of preparation for 
impregnation. This is the effed of menftruation. 

OF PUBERTY. 

Authors have long, with many expreflions of fur- 
prize^ laboured to aftign a caufe, or frame a theory for 
the explanation of thofe changes which we obferve in 
Woman at the age of puberty: and generally, in their 
theories, they have conneded with thefe changes the 
monthly and periodical difcharges of blood from the 
uterus, which commences with puberty. Thefe theories 
have been founded in general on principles remote from 
the laws of a living fyftem. At this period of puberty 
the whole frame is expanded into the fullnefsof feminine 
beauty; the breafts rapidly, increafe, and are matured; 
the parts of generation are enlarged ; the hair of the 
pubis grows, and the menfes flow. In explanation of 
thefe changes, theoretical conjedures after this model 
have been entertained. “ About this time the growth of 
the body begins confiderably to diminifli, and the blood 
finding eafy admittance into the completed vifcera is 
prepared in greater quantity, the appetite being now 
very iharp in both fexes, a plethora confequently foU 
lows. In the male it vents itfelf frequently by the nofe, 
from the exhaling veffels of the pituitary membrane 
being dilated, &c.; and now the femen firft begins 
to be fecreted, and the beard to grow. But, in the 
female, the fame plethora finds a riiore eafy vent 
riownwards, being that way direded, partly by the 
weight of the blood itfelf to the uterine veflels, now 
much enlarged, of a foft fleecy fabric, feated in a loofe 
hollow part, with a great deal of cellular fabric inter- 
fperfed, which is very yielding and fucculent, as we 
©bferve in the womb : for thefe caufes, the veflels bring 
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cafily diftenlible, the blood finds a more eafy paflage 
through the very foft fleecy exhaling veflels which opea 
into the cavity of the uterus, as being there lefs refilled 
than in its return by the veins, or in taking a courfe 
through any other part; becaufe, in females, we obferve 
the arteries of the head are both fmaller in proportion, 
and of a more firm refilling texture. The return of the 
fame is, therefore, more flow, both becaufe the flexures 
of the arteries, from the increafed afflux of the blood, 
become more ferpentine and fit for retarding the blood’s 
motion *, and likewife, becaufe it now returns with dif¬ 
ficulty through the veins. The blood is therefore firfl: 
collefted in the veflels of the uterus; next, it is accu¬ 
mulated in the arteries of the loins, and the aorta itfelf, 
which urging on a new torrent of blood, augments the 
force fo far as to difcharge the red blood into the ferous 
veflels, which at firft tranfmit an increafed quantity of 
warm mucus, afterwards a reddifti coloured ferum,and by 
fuffering a greater dillenfion, they at lall emit the red 
blood itfelf. The fame greater impulfe of blood deter¬ 
mined to the genitals, drives out the hitherto latent haii^, 
increafes the bulk of the clitoris, dilates the caver¬ 
nous plexus of the vagina, and whets the female appetite 
to venery, &c.” 

We can not have trull to fucb weak and inconfiftent 
theory, we cannot believe in this plethora, produced by 
the diminilhed growth of the limbs; neither can we believe 
that congeftion and plenitude is produced in the female 
fyftem, from the deficiency of perfpiration, from their 
more lax and Weaker folids compared with man, from 
their indolent and fedentary life: for fafls are in direcl 
contradiclion. The growth and completed fun^liqu of 
parts at this particular age, is not to be explained by 
any theory fo partially applicable; during almoft every 
period of life, there are fimilar changes taking place in 
fome one part of the body. Parts lie dormant, and are 

* I have (hown that the tortuous arteries always form a pro- 
vifion for the occafional increafe of the acllon and ^celeratioa of 
the blood. 

ftationary 
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flationary in their growth, which at a particular and 
Hated age of the aiiimal, enlarge and deveiope themfelves 
by a new and invigorated adtion. Obferve how different 
the proportions of the fetus are from thofe of the adult. 
We fee nature careful to perfeef certain pans, as the 
bead and liver, at an early period. 'We fee during 
early childhood how the parts (hoot out, and evolve in 
due proportion. We fee parts u'hich were large in the 
fcetus lofe their preponderance; we fee others, which 
ferved fome purpofe in the fetal fyfleni, gradaaHy Ihrink 
and difappear, becaufe they have no longer the lliniulus 
to aSion in the circle of connexions w'hich take 
place in the adult fyftem. We find other parts, as the 
teeth for example, lying long within the jaw, infteaci of 
proceeding with a gradual and continual enlargement, 
fuddenly rifing at certain ftated periods from their embryo 
Hate, and enlarging and pufhing up through the gums, 
when it becomes fit that the child fhould take more folid 
food than the mother’s milk. So the fecond fet of teeth 
in a more particular manner, lie quite ftationafy in their 
growth within their little iacs,: yet quickly, at ftated 
periods, they increafe, the enamel is formed, and they 
life above the gum. There is an infinite number of 
foch changes depending upon the fame laws of the mco-p 
Bomy, and not different from thofe which controul the 
growth, and direX the fhape of parts. They depend 
^pon certain laws of the Conftitutionj wyeh give an 
^^xcitement 10 certain parts, at ftated periods, and which 
tio theory partially applicable will explain. There is a 
feries in which the parts of an animal body are matured, 
and a fuecefiion iu which the funXions are brought 
Jo nraturky: and m the female conftitution, there 
nre laws determining an aXion upon the womb and 
breaiis, and all parts fubfervient to conception and the 
nouriftiment of a fetus *, at that period when the 
woman is arrived at the age fit to take upon her the part 
of a mother. 


OF THE WOMB. 


427 


OF MENSTRUATION. 

Under this head, I fhall confine myfelf to fnch a 
general view of the itibjeO;, as is neceflTariiy connected 
with the peculiar faiiftions we are now endeavouring to 
comprehend, 

Menftruation is a ftate of preparation for conception. 
When, therefore, the menfes flow at the natural periods, 
and in due quantity, it is a fign that the woman may 
conceive, and that her fyftem is fit for the fupport and 
nourilhment of a child. It is a general affection of the 
fyftem, which has a tendency to relieve itfelf by a topi¬ 
cal action, by the excited adtion of the uterine fyftem ; 
and this excitement of the uterine fyftem is the end 
which nature is accompliftiing. To explain this, I may 
be allowed to take a fhort preliminary view : each parti¬ 
cular organ or vifcus, whilft it has its conneQiions with 
the general fyftem, is, in truth, a fyftem within itfelf, 
having its peculiar furi<Slions, fympathies, and even vaf- 
cular aftion, in a certain degree independently. Were 
not this, in fome meafure, the cafe, we fhould fee no 
local difeafe or topical action ; and no vafcular a£lIon 
could be for a moment ftationary and confined to one 
part. The body would, indeed, be then only one great 
hydraulic machine. But while the feveral parts have 
the property of being excited feparately to an accelerated 
a^Iion, they are aduated by remote fympathies, and 
by thefe fympathies and relations is the whole fyftem 
in a great meafure fupported. 

Before menftruation commences, there is a preceding 
indifpofuion, and fymptoms indicating a conftitutional af- 
feftion. And thefe complaints are ufualiy more fevere 
in the firft than in the fubfequent periods. 1 he gene¬ 
ral revolution in the fyftem begins to accumulate its 
a6;ion towards the womb, and thofe fymptoms ufualiy 
accompanying uterine irritation^ fhow how far it is 
affeded, and in a little time the menfes flow. Now, I 
conceive the flow of the menftrual blood to be, not the 
end which nature is here labouring to accomplifh, 
but the means of allaying the excited ftate of the ute- 
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rine fyftem, after the object is accomplifhed. It is not 
the discharge of a few ounces of blood which relieves 
the fyftem ; for drawing, blood fimply will not do it; 
but it is the excited adion of the uterine fyftem which 
relieves the general diftrefs, and that topical adion has 
full relief in the menftrual difcharge. General and 
topical plethora are terms which have been of great 
fervice in explaining this periodical change in the/e- 
male fyftem, but the ftate of mere fullnefs, has little 
elFed either on the conftkutional or topical change. 
Even in the exhaufted and debilitated ftate of the 
fyftem, when menftruation ceafes from the want of 
^energy and power in the vafcular fyftem^ ftill there 
remain the fame laws governing the fympathies, 
and relations of the feveral parts; and although they 
are feebly and imperfedly excited, they give rife to ac¬ 
cumulated diftrefs at the period in which the menfes 
Ihould flow. , 

There is more general diftrefs at puberty, and when 
the menfes firft flow ; but afterwards, when the perio¬ 
dical adion and difcharge is eftabliftied, there is little or 
no previous indifpofition. 

With regard to vicarious hsemorrhagy from remote 
parts of the body, fome, whofe opinion I greatly value, 
do not confider them as deviations of the menfes. At 
all events, from what I have feen of fuch bsmorrhagies 
(tumors,, for example, difcharging blood at the men¬ 
ftrual periods), 1 would obferve, that there is an excite¬ 
ment, throbbing, and diftenfion, previous to the dif¬ 
charge of blood, which confirms mein the notion of the 
neceflity of a counter excitemenfand adion, as well as 
the difcharge of blood, being neceflary to make a deri¬ 
vation from the uterine vefiels. It is by diffedion alone 
that we can form an eftabiilhed opinion regarding the 
final ufe of the periodical return of the menfes. 

By diffedion we come to the knowledge of the moft 
cflential fads,. In the firft place it is found, that the 
.ovaria, and their veffels, partaking of the general excite¬ 
ment of the fpermatic arteries, are enlarged, full of 
bipod, and v.ith ,every fign of incre^fed adion. Wp 

find 
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■find alfo. that the ovaria are matured and brought to pu- 
lulate, and almofli to ftart from their, invefting mem¬ 
branes. Again, when we attend to the womb, we find, 
that there are marks of its whole vafcular fyftem being 
roufed to aQiion. It has become laxer in its texture, and 
there is a change fimilar to what takes place in the firfl: 
ftage of pregnancy, but lefs in degree. The veffels on. 
the inner furface of the womb have been influenced by 
an adtion fimilar to inflammation, and it is ’aflerted, that 
even the decidua is fometimes formed. .^fThus, while the 
ovaria are ripened to that degree of maturity, which pre¬ 
pares them for impregnation, the furface of the womb, 
and its whole vafcular fyftem; is prefefved in a ftate of 
preparation for the adhefion of the ovum, when it fliall 
have defcended through the Pallopean tube. I conclude 
that in confidering this fubjedt of menftrualion, the mere 
circumftanee of the difcharge of blood has been too much 
attended to, while thefe other more eflential circum- 
ftances have been negledied. The end of this periodi¬ 
cal change is to ripen the ovum, the flow of menftrual 
blood to allay the excited ftate of the uterine veffels. 

It is not eafy to determine, fays Haller, either, in this, 
or in any other fpontaneous hmmorrhagy, from what 
kind of veffels the blood flows. From the circumftanee 
of the hmmorrhoidal difcharge, v/hich certainly is fronx 
veins, and from the lochia, which is generally fuppofed 
to be a difcharge from ,the venous finufes of the womb 
after delivery, we have the argument of analogy, that in 
menffruation alfo it is a venous difcharge. This opinion 
is further confirmed from ftagnant blood being found in 
the uterine veins of women dying during the flow of the- 
menfesj and orifices being obferved larger than could 
w'ell be fuppofed to be the extremities of arteries. 

I would fay, that it is little probable that fpontaneous 
hsemorrhagy proceeds from the rupture of: the extreme 
arteries, becaufe it is the activity , of the arteries which 
caufes the hsemorrhagy ; and becaufe. this aSivity is the 
exertion of a mufcular force, and the exertion of a muf- 
cular fibre never is fuch as to tear the fibre itfelf. On 
the other hand, we obferve that it is the neceffary con- 
fequence of an increafe of the adion of arteries, that the 
7 corref- 
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correfponding veins dilate, and Teem to fuffer a force of 
diftenfion proportioned to their increafed activity. We 
muft not forget that many are of Opinion, that the men. 
flrual blood flows from the exhaling arteries. This opi¬ 
nion mufl; reft upon argument, and not fa^s, unlefs the 
aflertion of Raauw be taken as proof, that he could dif. 
tinguifh their mouths ; or that of Mebomius, who feid 
he introduced briftles into them. That anatomifts have 
introduced briftles into pores, or foramina, it would be 
ungracious to doubt, but that thefe were the orifices of 
exhaling arteries, is difficult to believe. I rather imagine, 
that there is a provilion for this evacuation in pores, or 
foramina, in the extreme veins on the vafcuiar inner fur- 
face of the womb* 

From the confideration of the caufe of menftruation, 
as I have conceived it, from the fyhitoms which proceed 
and accompany it, andfrom the tfFecf attributable to the 
menftrua! adtion on the uterine fyftem, we cannot con- 
fider it as a mere evacuation of blood, but rather as of 
the nature of a critical difcharge relieving the fymptoms 
■which preceded it. With regard to the opinion of its 
being a fecretion, we muft firft know accurately what is 
meant by the term. If thofe who fuppofe the menftrual 
blood a fecretion; mean only that the blood isoccafion- 
ally changed by the adtion of the veflfels of the womb, 

1 fliould willingly acquiefce in their opinion; for even 
during the bleeding from the arm by the lancet, or 
from a common wound, the blood is altered in thefpace 
of the few minutes during which it flows ; and before the 
final flopping of a common h«morrhagy, there is a 
changein the properties of the effufed blood. 

When there is an unufual fource of irritation in the 
womb, added to the natural and periodical excitement 
of the parts, the menfes became more profufe, they laft 
Tor a longer period, the lime of their intermiffion is 
ihortened, and, in the end, from femedifeafes of the womb, 
there is a perpetual oozing of blood, which debilitates 
the woman, and deftroys her conftkution, or there is 
Tudden and profufe difcharge with coaguia, unlike the 
ufuiil evacuation. 

OF 
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OF THE CHANGE PRODUCED BY THE UNION OF THE 
SEXES. 

In confiderin^ tbofe, changes produced on the.ovana 
and womb by impregnation, we muft have recourfe to 
analogy in the firft inftance. By attending to the changes 
produced in vegetables, and the lower animals, ’we may 
be enabled to comprehend fome of the changes in the 
female organs confequent upon conception, and which 
we might not otherwife be enabled to' underhand. 

We fee that vegetables propagate their branches ia 
every refpefl: like the parent trunk. We fee in the au¬ 
tumn the bud lodged in the axilla of the leaf, and obferve 
it pafs through the winter in a kind of dormant hate 5 
but when it is influenced by the returning heat of the 
fpring, it fiioots out to full maturity. This growth is a 
natural power of propagation, and increafe, marked by 
no very peculiar circumhance, yet bearing a ftrong ana¬ 
logy to the produdion of the feed. 

In the formation of the fruit of the fame tree, we fee 
a more complicated proviuon for the propagation of the 
plant. We find that alihough the feed appears to be 
formed by the natural growth of the part like the bud, 
yet before it becomes prolific, and capable of growing, 
and arriving at maturity, it muh be influenced by cir- 
cumhances firnilar to the union of the fexes of animals ; 
that its power of reproduction depends upon the recipro¬ 
cal a£tion betwixt the parts of the fame plant, or by the 
approximation of male and female plants. 

Between the formation, maturity, and impregnation 
of the feed of plants, and thofe of the ova of animals, 
there is a ctofe analogy. The feed is formed and ma¬ 
tured while attached to the parent plant ; but the veffeis 
of the plant having completed this operation, flirink 
from their connections with the feed, leaving it with its 
Httle fyflem of velTels complete, and with a kind of im- 
perfe^ lifej which may be confidered as analogous to a 
dormant ftate. This imperfe^ life, or perhaps a flate 
merely capable of being excited into life and motion, 
eontinues for the winter feafon, or for a longer period. 

The 
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The flower of plants foUcits the fluids to the feed, as 
the influence of the leaf cherifiies the bud in the axilla. 
The pulp of the fruit is probably a provifion of the fame 
kind. Or when it has fallen, to fay the foundation, by its 
decay, of a foil fuited to the tender plant. 

In the feed itfelf, we have much to admire. We find 
it incafed in a ftrong hulk, or fliell, which is in general 
provided with a porous part ready to imbibe the moifture 
of the ground. In the nut within the outer Ihell, there 
is a foft fpongy fubftance, which, receiving the moifture, 
fwells and burfts up the Ihell, and relieves: the feed. The 
kernel of the nut is then like a common feed, it has be¬ 
gun to vegetate, and thefe are the parts which form the 
fyftem of its oeconomy. The principal part of the feed 
confifts of albuminous matter for the fupply of the nourilh- 
ment to the embryo plant, fo as to prolong its Iboots, 
and to fend down its roots into the earth. The little 
embryo plant lies complete in all its parts, betwixt the lobes 
of albuminous matter, in a Hate of torpor, or in which 
the operation of the living principle is fufpended. From 
the embryo plant there extends into the albuminous 
matter of the feed veflels, or tubes, inadtive, but ready 
on the fupply of heat and moifture, to abforb the nu¬ 
tritious matter of the albumen, and minifter to the in- 
creafe of the embryo plant. 

Now the root of the little plant fprouts from thefeed, 
and has a tendency to ftrike into the ground, and the 
hud rifes to the furface towards the light, and the in¬ 
fluence of the atmofphere. 

- We fee in this inftance, that the operation of the 
fyftem of tubes of the embryo plant in the albumen was 
merely fufpended, that upon the feed being put into 
the ground, the heat and moifture promote the germina¬ 
tion, by driving the nutritious matter of the albuments 
to the embryo plant. In the firft ftage of this change, 
the matter abforbed by the veflels of the albumen fupply 
that nourifhment, which afterwards is conveyed fronr 
the root ftriking into the earth, and from the leaves 
abforbing from the atmofphere. And when the roots 
have ftruek into the earthy and the firft leaves rife upon 
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the furfaccj the lobes of the albumen are exhaufted and 
fade, or rife up in form of leaves, ftiii cherilhing the 
tender plants. 

When we come accurately to examine the fituafcon of 
the embryo in oviparous animals, we fliali find the fame 
provifion for the nourifiiment and growth of the young 
animals, independent of external circumftances, nou- 
rifliraent prepared for it until it lhali be enabled to gain 
llrength to feed itfelf. 

The manner in which an egg is formed is this: The 
yolk, with its delicate membranes, are formed in the ova¬ 
rium of the hen. The ovarium is placed on the back¬ 
bone, innumerable yolks are feen gradually formed, and 
fucceffively increafing in fize. When they are matured, 
they are of the full fize we fee them in the perfed egg j 
they are furrounded with a delicate web of membranes, 
extremely vafcular,the membrane of the yolkbuHls when 
it is mature and impregnated, and then it falls into or 
is grafped by the infundibulum, or what anfwers to theFal- 
lopian tubes in woman and quadrupeds. While yret iii the 
egg-bed, the embryo is feen to be included in its mem¬ 
branes, upon the furface, or in the membrane of the yolk, 
it is called cicatricula; as the yolk, and the cicatricula, 
pafs through the uterus, the yolk, in a moft curious 
way, has the addition of the other part of the egg. The 
uterus of a bird is not like that of other quadrupeds or 
vivaparous animals, -fimply for the reception of the 
ovum ; but it is long and convoluted like the inteftines. 
And the yolk, as it drops into the upper part of it, col- 
lefts as it paffes along the uterns, the white of the egg, 
which is a fecretion from it. As it proceeds downwards, 
it receives the membranes of the white, and before it is 
excluded, it is coated with the fhell to preferve it from 
injury when it ftiall be dropt from the hen. In the fully 
formed and incubated egg this is the fituation of the 
parts. Under the fhell is a membrane which inverts the 
W’hole parts, but leaves a fpace containing air in the 
greater end betwixt it and the fhell. Within this mem¬ 
brane the glarry w'hite of the egg is contained, and within 
the w'hlte or albuminous matter is the yolk. Under the 
VOL.' HI. F F membrane 
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membrane of the yolk, there is a fmall fpot of a lighter 
yellow than the yolk. This, upon examination is found 
to be a veficle, and within it we fee a leffer circle formed 
by an inner veficle: this is cicatricula, and within this 
the rudiments of the chick are contained. We may ob- 
ferve, that the yolk is fpecifically lighter than the white *, 
again, it is fixed, towards the two extremities of the egg 
to the albumen, or white, by the ehalaza. Thefe are 
like twifted cords, which arife from the yolk, and ex¬ 
pand in the white, fo that they take a pretty firm hold 
on its tenacious fubftance. Thefe ehalaza are not fixed 
to the yolk in its axis, but to the fide, fo that the buoy¬ 
ancy of the yolk keeps it revolving as the egg is turned, 
fo as always to prefent the cicatricula to the upper part 
of the egg, in whatever way it is placed; confequently it 
is always contiguous to the body of the hen, fo as im¬ 
mediately to receive the influence of the maternal heat. 
By incubation, the principle of life in the chick and its 
membranes is roufed, and the firfl: perceptible change ap¬ 
pears in little bloody Itreaks, which, running together, 
form a circle of veifels, and, which, are feen to termi¬ 
nate in the umbilicus of the chick. 

This vafcular circle, the moft beautiful appearance of 
any in the oeconomy of animals, ought to particularly 
explained. In Mr. Hunter’s book treating of the blood, 
there is a plate which reprefents the embryo of the chick 
in the incubated egg, at three different ftages of its for¬ 
mation, beginning with the earlieft vifible appearance of 
difl;in£t organization. •— The preparations from which 
thefe figures are taken, form part of a complete feries 
contained in Mr. Hunter’s colledion of comparative ana¬ 
tomy.—They are meant to illuflrate two pofitions laid 
down in his work, viz. that the blood formed before 
the veflels, and when coagulated, the veflels appear to 
rife ; that when new veflels are produced in a part they 
are not always elongations from the original ones, but 
but veflels newly formed, which afterwards open a com¬ 
munication with the original. 

This to me feems an idea founded on a very limited 
vlev/ of the ftate of the parts. We mail recollect that 

this 
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this is not the formation of new parts or new veflels. 
The embryo is in that ftate of which I have endeavoured 
to convey an idea, by the term dormant ; polfefling 
that degree of life which is to be renewed by incubation, 
or artificial heat, but which will laft a great length of 
time, and, like the germ in plants, be brought to vege¬ 
tate only in particular circumftances. The tradt of thefe 
veflels is laid in the original conformation of the embryo 
and furrounding membranes, they are now merely called 
into addon, and we fee only the effect of this adtion. 
We fee red blood formed ; we know that the rednefs 
of the blood is derived from the membranes, and matter 
which furround the embryo, and that it is conveyed to 
to the chick or embryo. Before we allow ourfelves to 
conjedlure what is the firft motion in the circle of adtions 
which now take place, we muff confider whether it be 
not more likely that the firfl; addon of thefe veflels is in 
abforptipn ; that is, an abforption in the extremities of 
thefe veflels, or is there firft, an addon of the heart of 
the chick ? — We are left to this queftion. Is it proba¬ 
ble that a change fliall take place in the fluids which fliall 
ftimulate the veflels? or fliall the heat of incubation 
ftimulate the veflels to adt upon the contained fluids ? 
or, as feems moft probable, does the incubation, at the 
fame time, produce a change in the fluids, and ftimulate 
the veflels to addon ? To explain what I fliould rather 
conceive to take place, I fliall defcribe the probable feries 
of addons. 

In common feed, the fmall germ of the plant has its 
veflels paffing out into the lobes of the albumen to ab- 
forb the food, upon the exiftence of the peculiar cir¬ 
cumftances neceflary to its being ftimulated to addvity and 
growth. We have to obferve, that where the nut was 
attached in its hulk to the tree, it has left a porous part ; 
by this cribriform kind of plate the moifture of the earth 
enters that dry fcurfy fubftance which we obferve on 
the infide of the fliell, fwells with the moifture w’hich 
alfo penetrates the albumen or kernel—the moifture form¬ 
ing a combinarion with the albumen prepares it for abforp¬ 
tion ; the veflels are at the fame time excited, abforb, 
F F 2 and 
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and thus nutritious fluids are conveyed to the germ—the 
nut fplits by the fwelling of the parts, and the corculum 
or bud fprouts up.—We find then, that in this inftance 
the grain, or nut, is brought into adion by the fluids 
abforbed, forming new combinations with the albumen 
or kernel, and the adive exertion of the living powers, 
beginning by an operation in the fluids. 

In the fame manner, I conceive, that the incubation 
of the egg caufes an adion firft in the fluids, not in the 
folids (for thefe are folids according to the ftrideft 
fignincation of the term ; and ftrong membranes, as a 
little vinegar will fhow, when poured upon the albumin- 
ous fubftance of the egg). A change takes place in the 
fluids, there are new arrangements fuiting them for 
abforption, by thofe circles of veflfels which are laid on 
the original fbrmation of the membrane. The. fluids ad 
as a ftimulus to thofe veflels, whofe alternate adion and 
relaxation never ceafe until the termination of life. I 
conceive this explanation, which I have offered, to be 
more confonant with the great principles of phyfiology, 
and an extenfive analogy of fimilar adions in the oeco- 
nomy, than that explanation of Mr. Hunter, which fup. 
pofes the fpecks feen at the Tides of the veflels, to be 
ipots of coagulated blood, deftined afterwards to be¬ 
come blood veflels. For, I am apt to conceive, the red 
blood to be fornied only after feveral rounds of the cir¬ 
culation, and to depend upon a more perfed affimula- 
tion than that firft excited : and that Mr. Hunter is all 
along in this miftake, that he is fuppofing thefe veflels to 
be newly formed, which are laid in. the conftitution of 
the membranes furrounding the embryo, and which are 
now only called into adion, and only become apparent 
when they convey red blood. 

In the fyftem of the egg there are other circumftanees 
worthy of notice : as the chick grows by the abforption 
of the white, or albumen, the new combinations reduce 
to a leffer bulk the whole mafs, which is within the 
fhell, and now we perceive the ufe of the air-cell, which 
enlarging, fills up this fpace. When the chick has ef- 
caped from the flieil, the yolk of the egg is not exhauft- 
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ed, but it is found to be received into the belly of the 
chicken, and to have a conduit leading into-the duode¬ 
num, by which it is poured into the inteftinal canal. It 
is for fome time a fource of fupply to the young animal 
until its ftrength is equal to the digeftion of its appro¬ 
priate food. And in this refped it is analogous to the 
iuckling of viviparous animals. 

Let us now obferve what analogy exifts betwixt the 
generation, or rather the birth and nourilhment of the 
embryo of the viviparous animal, and thofe of the ovi¬ 
parous. As to the precife effedb which the approach 
of the male has upon the ovarium of the female, whether 
by this union of the fexes, there is an a6:ual addition to 
the ovum, or only an influence exerted on the parts al¬ 
ready there, by the prefence of the male femeh, it feems 
almoft needlefs to hope for an abfolute decifion. 

The refemblance of the offspring to both parents, 
would influence us at once to conclude, that there muff 
be a union of the parts from both fexes. But when we 
confider how much the peculiarities of individual animals 
depend upon certain peculiarities of aSion ; how the 
conftitutional predifpofitions muff depend on the fame 
peculiarity in the action of the veffels, fince the dodrine of 
abforption teaches us, that of actual fubftance nothing 
is permanent, but all fuffers an inceffant revolution and 
change, we are forced to conclude that nothing can re¬ 
main but certain peculiarities of adtion, and we may then 
come to allow, that the male femen merely influences 
the Rate of the parts already formed^ ^ad does not be¬ 
llow an actual fubftance. 

In the fpeculations on the fubjedt of generation, fadts 
and obfervations have been fo very rarely attended to, 
that thofe w^hich have been offered feem to have had a 
preponderance much beyond their real value. Thus 
the microfcopical demonftration of animalculm fwimming 
in the femen of the male, has given birth to an idea that 
they were homunculi, which tjeing introduced into the 
proper nidus of the female, grew up to man’s eftate. 
Though, where all is conjedture, and, perhaps^ as. no 
: F F 3 better 
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better explanation is to be offered, it may feem improper 
fo direftly to contradid any theory, ftiil I muff fay, that 
this is, in my mind, the height of abfurdity. To fup- 
pofe an animal fecreted along with the feminal fluid 
from the tefticle of the male (and which in all proba¬ 
bility, is the prodpdion of ftagnation and putridity), to 
fwim and be nouriftied in the male femen, and yet to 
hold that on being introduced into the ovaria, it changes 
from an adlive animal into an impalpable gelatinous-like 
mafs, and, after a feries of changes, grows at laft to the 
maturity of a human being, is altogether beyond my 
comprehenfion. 

The experiments made by the ingenious Dr. Heigh- 
ton, throw confiderable light upon thefe delufive fpe- 
culations regarding the impregnation of the female. He 
found by experiments on rabbits, that upon cutting the 
Fallopian tubes, forty-eight hours after the coitus, the 
impregnation was equally obftrudled as when he had cut 
them previous to admitting the male ; it would appear 
that in thefe animals impregnation is by no means the 
inftantaneous effecb of the union of the male and female, 
but that it requires at lead: fifty hours; for, when 
Dr. Heighton cut the Fallopian tubes at that, period, it 
did not prevent impregnation. Dr. Heighton proves, 
that the generative procefs is not an inftantaneous effect, 
as we fhould very naturally fuppofe, but an operation 
requiring time. That the femen does not reach the 
ovaria during, or immediately after the coitus, is fuffi- 
ciently evideni| and it is ftill more fo, that the ovum 
is impregnated while in the ovarium, and not upon its 
defcent into the womb, which is proved from the fcetus 
fometimes remaining in the ovarium, or tubes, and grow¬ 
ing to maturity. Dr. Heighton fuppofes the femen only 
to affedt the vagina and uterus, and that a confent of 
parts, orfympathy, is communicated along the tubes 
and ovary to the ovum ; and that neither tiie femen, 
nor the aura feminalis reaches the ovaria. When we 
look abroad for analogies, however, and find the femen 
of fome animals^ as fifties, merely thrown out upon the 
5 already 
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already evacuated fpawn, we cannot readily acquiefce in 
this opinion of the mere fympathy of the female parts 
calling the young animal into life. 

Leaving this fubjeft, we have to obferve, that previous 
to impregnation there is a ripenefs and prominence of 
fome of the ova, that by coition the Fallopian tubes do 
not inftantly grafp, impregnate, and caufe the burfting 
of the ovum from the ovarium ; but there is an adion 
commenced which gradually brings about this change^ 
Whilft the ovary is thus affeded, the tubes are preparing 
for their adion of embracing the ovum, there is an in- 
creafed turgefcence in their veflels, and an enlargement 
and fwelling of the fimbriated extremity. When thus 
prepared, it approaches the ovarium, grafps, and re¬ 
ceives the ovum, and by a-periftaltic motion, probably 
very flow and gradual, the ovum is conveyed into the 
cavity of the uterus. 


OF THE OVUM, AND ITS CONNECTIONS WITH THE 
UTERUS IN THE EARLY MONTHS OF PREGNANCY. 

The ovum, when it has defcended into the uterus, 
and is perfed in its flrudure, is a foft oval mafs, 
fringed w'ith veflels, and compofed of membranes con¬ 
taining the early fetus. When opened, or difleded, it 
prefents three cavities, or we obferve the fetus to be 
furrounded with three diftind membranes. The i. 
Decidua, or tunica filamentofa, falfe chorion, or fpongy 
chorion. 2. The chorion. 3. The amnios. Of thefe 
coats, the outer one is formed by the womb, the others 
conftitute the ovum as it has defcended from the ova¬ 
rium. We fliall, in the firft place, attend to the origi¬ 
nal membranes and general confiitudon of the ovum, 
and then to the deciduous covering which it receives in 
the womb *. 

* See Albin. Ann. Acad. lib. i . cap. xviii. and xlx. Hunter’s 
tables of the Gravid Uterus,-^Camper leones. 
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Plan of the Membranes^ 


J’lan of Ou-Mrmtrojtos. 


A, The Foetus. B, The Amnios. C, The Chorion. ^ 
D, The Veficula Alba. 

Amnion. The amnion is the veficle which imme¬ 
diately involves the foetus. It is a very thin and pel¬ 
lucid membrane in the early ftage of pregnancy, but it 
acquires confiderable thicknefs and ftrength in the latter 
months. 

The aminion contains a thin watery fluid in which the 
foetus is fufpended. In the abortion of the early months, 
we find the quantity of this fluid very great in propor¬ 
tion to the whole ovum, and this forms a defence to the 
delicate and alrnoft gelatinous fubftance of the foetus, 
while it is a provifion alfo for the regular prefentation of 
the head of the child, for now the foetus being fufpended 
in this fluid, and hanging by the umbilicus, and the head 
and upper part of the body greatly preponderating, it 
takes that pofition with the head prefenting to the orifice 
of the ■womb which is necelTary to natural and fafe 
labour, the fetus being prevented from ftiifting in the 
latter months by the clofer embracing of the child by 
the uterus,- 

Chorion. ' The chorion is the fecond involving 
membrane of the fetus; on the infide it is fmoorh, and 
betwixt it and the amnion a gelatinous fluid is inter- 
pofed. In the early months it is much ftronger than 
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the ainnios, but in the advanced ftage it has come in 
contad with the amnios, no fluid being betwixt them. 
And in proportion as the amnios gains ftrength to be of 
eflential fervice in dilating the orifice of the womb during 
labour, the chorion has relatively become very thin and 
weak. On the outfide the chorion is fliaggy and vafcu- 
lar, and conftitutes thofe minute extremities of the vaf- 
cularfyftem of the ovum, which attach to the furface of 
the womb, or rather to the flocculent membrane which 
it throws out. 

The umbilical cord. When we can firfl; difcem 
the foetus, it is merely like an opaque oval body of the 
fize of a common fly, and clofely attached to the amnion ; 
but, by degrees, it recedes from it, and then we perceive 
that it is attached by the umbilical cord, which confifts 
of the trunk of the veflels going out from the foetus, and 
which diilributed upon the chorion receive the fupplies 
from the maternal fyflem. 

Now we perceive that the foetal fyflem which defcends 
from the ovarium, is not merely a foetus or embryo, but 
that this embryo, befides a fyflem of veflels wdthin its 
own body, is furrounded completely with membranes, 
and that from the vafcular fyflem of the embryo, there 
go out. veflels, which being minutely diftributed to the 
outer veficle, or membrane, and aduated by the.fame 
heart which circulates the blood through it, ouf little 
corporeal fyflem prepares for imbibing the due nourifli- 
ment from the uterus. 

Vesicula alba. The %'eflcula alba, or umbilicalis, 

' is a little veficle which lies betwixt the chorion and 
amnion; it contains a w^hite fluid ; it is conneded with 
the naval or cord, by an artery and vein. Very little 
has been offered as explanatory of its ufe, it has been 
confidered as fimiiar to the alantois of quadrupeds, and 
having a connedion with the urachus; but it has no 
communication with the bladder, and foon difappears. 
Whereas, if it had been for receiving the fecretion of 
urine, it w^ould have been prepared for the more mature 
ftate of the fcstus. 


I con- 



OF THE WOMB. 



I conceive it not to be improbable, that it is a provi. 
fion of fupply for the embryo, previous to its perfed 
attachment to the uterine fyftem,.and during its defcent 
into the womb, perhaps fimilar to the albumen of ovi¬ 
parous animals, but which, after the perfed eftablifh- 
ment of the connexion betwixt the foetal and maternal 
fyftem, flirinks and difappears, as being no long^ 
neceffary. 


OF THE ADDITIONAL MEMBRANES WHICH THE OVUM 
RECEIVES FROM THE UTERUS. 

While the ovum is taking the changes confequent 
upon impregnation, the womb partaking of the general 
fympathy which prevails over the whole uterine fyftem, 
fuffers a change adopting it for the reception of the ovum. 
The firft appearance of adion in the womb is marked by 
a greater adivity of the veffels, a fwelling and foftnefs of 
its fubftance. While on the inner furface there is an 
exudation which, being converted into a fpongy mem- 
bane, is peculiarly adapted for the reception and adhefion 
of the ragged and vafcuiar furface of the ovum. 

, p.263. 
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In this plan we (hall be able to obferve the relations 
and inflections of the uterine membranes or decidua, as 
feen and defcribed by Dr. Hunter, and of their corred- 
nefs, my obfervations in diflTection leave no doubt in my 
mind. A A, the uterus in out-line ; B, the amnion with 
the foetus ; C, the chorion. Now it is obferved, upon a 
careful examination of an abortion of the early months, 
that befides the chorion and amnion, there is a fpongy 
membrane of two diftind lamina which inverts the cho¬ 
rion. The outermort of thefe is found to furround the 
whole ovum, even inverting that part which has become 
the placenta by the accumulation of veflels. This outer 
membrane then may be reprefented by the line DD. It is 
reprefented as adhering to the furface of the womb, as it 
murt do in fad. We obferve again, that it is perforated 
where the Fallopian tube enters the womb, that at this 
part it is not formed j fo that, according to Dr. Hunter, 
and the preparations which I poffefs, thefe tubes open into 
its infide. 

Upon diffeding up the outer lamina of the decidua, 
we find that where the placenta commences, it is re- 
fleded over the furface of the ovum and the fhaggy 
chorion of the ovum, fo as to be reprefented by the let¬ 
ters EE. We fhall now underrtand the.diftindion be¬ 
twixt the Decidua Vera DD, and the Decidua Re- 
Jlexa EE. 

It would appear that this membrane is either com¬ 
pletely formed, or at leaft the fluid which is to form it, 
is thrown out previous to the defcent of the ovum ; in¬ 
deed, fo intimate is the fympathy betwixt the whole ute¬ 
rine fyftem, that this membrane is formed in thofe cafes 
where the ovum does not defcend, but conftitutes the 
extra uterine conception. 
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Dr. Hunter fuppofed, that the ovum paffed into the ca. 
vity of the uterus whilft the coagulable lymph was pour- 
ing out by the arteries of the uterus, and that it was thus 
immerfed in and furrounded by the decidua, for he could 
not conceive that it could gain admiffion betwixt the la¬ 
mina of the membrane already formed. 

The only other fuppofition is, that the ovum A, upon 
its defcent gets intangled behind the deciduous membrane 
B, by which means the ovum is not left loofe in the cavity 
of the womb, but it is foon attached and furrounded with 
a membrane, or vafcular web, from which it can immedi- 
ately draw fupplies, and by this provifion alfo its adhe- 
fion to the fuperior part of the uterus is infured. But as 
the fame action of the uterus continues, and, as we muft 
naturally fuppofe, be rather occafioned by the prefence of 
the ovum in its cavity, the furface of the uterus at A 
continues to throw out a coagulable matter which fur- 
rounds that part of the ovum, fo that this will immedi¬ 
ately become its fituation. ' 



the ovum. B, the Decidua Rejlexa, formed by the ovum 
getting behind it and pufiiing it down. C, the effloref- 
cence which continued to be poured out, furrounds the 
upper part of the ovum, and whichj from its more im¬ 
mediate fupply from the uterus, will in time form the foie 
fupport of the foetus, viz. the uterine poi*ti6n of the 
placenta. 



CF THE WOMB; 


44S 


OF THE PLACENTA, AND OF THE NUTRITION OF THE 
FOETUS. 

When the ovum firfl; defcends into the uterus, the 
fleecy furface of the chorion eftablifhes a univerfal ad- ' 
hefion, but no fooner is the attachment of the ovum 
eftablifiied, than the veflels of the foetus which are uni- 
verfally diftributed over its furface, begin to accumulate 
to that point from which the more abundant fupply is ob¬ 
tained. Thus, from the univerfal adhefion the veflels of 
the foetus are mafled and accumulated together, fo as to 
form a thick cake or placenta. This talces place upon the 
fame principle that the roots of a plant {Iretch towards 
the foil beft fuited to it, or the branches and leaves of a 
plant grow and fpread towards the light. The placenta 
is deftined to adhere to the fundus of the womb, and 
there we obferve the accumulation of the large vef- 
fels of the womb, it being equidiftant from the feveral 
fources of. blood ; -and to this point is the tendency of the 
veflels of the chorion fo great, that we fometimes fee 
the veflels of the chord running three or four inches 
upon the membranes before they reach the placenta, 
evidently Ihewing that the point to which the umbi¬ 
lical co^d had been originally attached, was not op- 
pofite to the more vafcular part of the womb j but that 
the veflels had to ftretch and elongate fome way from the 
infertion before they accumulate in form of the placenta, 
towards that part of the uterus where there was the 
greateft vafcularity. 

But the formation of the placenta on the fundus of the 
womb is not conftant, although there are many provifions 
for enfuring attachment there. But when it does form 
low in the womb, or on the orifice itfelf, we then per¬ 
ceive the reafon of nature’s felicitous care in preventing- 
it j for it occafions the moft dangerous floodings from 
the placenta prefenting on the approach of labour, and 
its connexions being neceflarily tom up previous to the 
delivery of the child. 


The 
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The placenta of the advanced ftage of geflation is a 
mafs formed partly by the accumulations of the veflels 
of the foetus (the trunk of which is the umbilical cord), 
and partly of a vafcular and cellular portion formed by 
the uterus. On the furface attached to the womb, the 
placenta exhibits deep and irregular fiffures which divide 
it into lobes ; but on the inner furface is fmooth from 
the inverting menibranes, but raifed into irregularities 
by the numerous and tortuous ramifications of the um¬ 
bilical veflels. When rudely torn or cut into, it appears 
to be a fpongy fubrtance, formed in a great part of an 
irregular tiflue of veflels. 

In the human fubjed we find, that the maternal part 
of the placenta is thrown off with the other fecundines, 
and does not feparate from the foetal part of it. While, 
in other viviparous animals, the monkey excepted, the 
filamentous extremities of the foetal veflels feparate from 
the glandular mafs formed by the maternal veflels of the 
uterus. 

The placentary veflTels of the foetus never touch the 
furface of the womb, but communicate with the mater¬ 
nal fyrtem through the veflels of the womb, which pierce 
the deciduous membrane. Still the quertion of the pre- 
cife manner in which the veflels of the foetus communi¬ 
cate with thofe of the mother remains undetermined. I 
conceive that in the early rtage the deciduous membrane 
being thrown out by the adion of the uterine veflels, 
thofe of the chorion ftretch into it, and abforb the nou- 
riftiment. The decidua is a vafcular membrane, but it 
has, at the fame time, a peculiar fpongy texture. This 
fpongy, or reticulated ftrudure of lamina of the decidua 
ceafes where the placenta is aflixed. When we care¬ 
fully diflfed up the decidua to the margin of the placen¬ 
ta, it is found to be more rigid, white, firm, and thick *. 
When we examine the outfide of an entire ovum, we 
obferve that at the place covering the placenta, it is 
corrugated and full of irregular eminences like the con* 

* I fpeak after diffedliDg the ovum of the third month. 
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rolutions of the brain, and amongfl: thofe irregularities 
many fmall convoluted arteries may be difcerned, with 
fpots of extravafation and the fiat mouths of veins. 
Upon diffe^ng up this maternal part of the placenta, 
we find it to form the’firmed: part of it; and by the 
difference of colour, as well as by the polfibility of tear¬ 
ing it up, or differing from the mafs of veffels of the 
chorion, we recognize it as the decidua. This union, 
however, betwixt the maternal and foetah parts of the 
placentia is intimate, and it is impoffible to determine by 
diffedion with the knife, whether there be inofculations 
betwixt the maternal [and foetal veffels, or whether the 
nourifliment of the foetus is by abforption, nor can we 
diftinguifli in the firfl: months the cellular intertexture 
which may be obferved in the placenta of the full time, 
as defcribed by Mr. Hunter. 

In explanation of this part of our fubjed, I have pur- 
pofely diffeded, and made drawings of the ovum in Seve¬ 
ral ftages. This point of anatomy relating to the decidua, 
is particularly explained in Plates VI. and VII. to which 
I refer the reader. 

OF THE LIQUOR AMNil, AS GONDUGING TO THE 
NOURISHMENT OF THE FOETUS. 

Some phifiologifts obfefving the ffrid analogy which 
exifts between the fundion of the placenta and the lungs 
of breathing animals have conceived, that the liquor " 
amnii is the fource of nourifliment, and that it is taken 
into the ftomach. I believe they have conceived fome 
analogy to exifl; betwixt the albumen of the egg and the 
liquor amnii, which in their minds has flirengthened this 
opinion. But there is here no analogy; we have feen, 
that the embryo of oviparous animals being formed with 
the yolk in the egg-bed or ovarium, defcends into the 
uterus, and there receives the addition of the albumen 
or white. On the other hand, we find that the ovum 
of viviparous animals is formed in the ovarium; and 
lhat the liquor amnii being within the membranes of 
the ovum, muff be the produdion of the foetal fyftem. 

Further, 
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Further, when the ovum has defcended into the womb, 
and grown to fome maturity, we fee that there is no 
connexion by veflels betwixt the foetus and mother but 
through the placenta; that the liquor amnii is witiiin 
the involving membranes of the foetus, and that confe- 
quently it mufi; be thrown out by the veffels of the foetal 
fyftem. Thus, to fuppofe the foetus to be fed by the 
liquor amnii, w'ould be to fuppofe it to draw refources 
from its owm fyftem, and that the veffels poured out a 
fluid, which is afterwards to be taken into theftomach*. 
But without adducing arguments, it is fufficient to fay, 
that foetufes have been brought forth, monftrous in their 
conformation, and without mouths yet well grown. 

Of the placenta as the source of nourish¬ 
ment TO THE FCETUS. V 7 hen we confider the mere 
fpeck of the embryo in,the nrft weeks, we fee that it 
can have no other fource of nourifliment than through 
the extreme veffels of the chorion, conneded with the 
ihort umbilical cordj and, we may be convinced alfo, 
that in its progrefs to maturity, when the general con- 
medions of the chorion ceafe, and the placenta is formed, 
the foie fupply is through its veffels. Regarding the 
manner of the communication betwixt the veffels of the 
mother-and child there are many opinions. Thefimpleft 
explanation, but the furtheft from the truth is, that the 
arteries of the womb are continued into the veins of the 
foetal portion of the placenta. That on the other hand, 
the arteries of the foetal fyftem are continued into or in- 
ofciilate with the veins of the womb; and ihat thus, the 
blood of the mother’s fyftem is carried by dired inofcu- 
lation. A little inveftigation will convince us, that this 
is a very unlikely conjedure. We fee the embryo fur- 
rounded with its veffels, and forming a complete fyftem 
within itfelf, defcend into the womb. We fee that the 
attachment betwixt the furface of the ovum and the 
womb, depends on a reciprocal adion betwixt them; and 

* A greater abfurdity than that of which a foreign author Is guilty 
cannot be imagined, becaufe the liquor amnii, or fome fluid, is found in 
the trachea, he fuppofes that the foetus refpires, and receives oxygena¬ 
tion from the liquor amnii. 

when 
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when the foetus is feeble, or difeafed, or when it diesj 
the uterus immediately feparates from it,.as from a de^ 
part, and there is an abortion. Again, it is not natural 
to fuppofe, that the circulating fluids of the ^i^nro 
calculated for the circulation in the embryo, or that 
blood of the adult is fit for the circulation of the iigetus. 
Whenwe injed the veflels of the fcetps, we And 
veins and arteries of the umbilical cord to inojcuiate 
freely with each other, and the fluid pafles from the .ar¬ 
teries to the veins with little extravafatipn or efcape 
fluid, and fuch only as may be fuppofed to pafs from 
torn veflels. , Again, the bleeding of the child dqes, npt 
draw from the maternal fyftem; for exatpple, 
the accoucheur has to perform the operation of qmtei- 
oulcio, and when the arteries of the brain pour put tf^jr 
blopd, the woman does not fuf^, nor is there any dan¬ 
ger of hsermorrhagy from the cord after thedeUveiy. of 
the child. Again, what does the analogy of other .gpi-. 
mals Ihow us? We niaypbferve, in4;he firil place, ,tl^t 
probably on account of the peculiar form of the WQinb 
of woman, and in thefe circumftaiices to ^uard her from 
danger of faasmorrliagy during delivery, it fs iieceflat;/ 
that the placenta fiiould be accuipulated towards tfie 
fundus of the wpmb. Now, to allow lejTs,danger pf4h.e 
feparatlon pf the fecundines frpm thewPlftb* ;^fl Qpnfe- 
quent abortion, there follows a neceflityfor. 4the huma|l 
placenta being attached in a particular raapn^ ; andija 
place of the maternal part of the plapenta. retraining wilH 
the womb, as in other animals,fhe.whole,ipafs.feparates 
on the delivery of the child. The nec.el5ty.fpF this 
firmer attachment of the human placenta, C^ufes ’ .th.e 
conneftion betwixt, the fcetal and the portigga 

to be very intimate, and the.maiiper of .tl^yafQqlarc^^^ 
neQiion by no means eafily dempnftrated. 

In other aaimais, however, for exarop.lein {iM^fewhkh 
have the finall. and numerous ,p]|ac.enta, pr. cotyledons, 
the foetal and maternal.pordpns of theiglacentafepatate 
eafily; the.maternal part being a.promin^t vafcttiar 
bed, which, k a part of the .womb, and is not deciduous, 
Here,we find, that .the glandular-like portion which, fee- 
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longs to the womb may be minutely injefted, and no 
particle of colour pafs into the foetal part; and again in- 
jeOiion ftiows the foetal portion to be merely compofed 
of the fleecy extremities of veflels, which, however, mi¬ 
nutely in jefted, do not fliow any inofculations with the 
maternal veflels ; in fhort, here the connexion betwixt 
the extremities of the two fyftems is fo very loofe, and 
the filaments fp minute, and almoft like an impalpable 
mucus, that we can imagine no other kind of connedion 
than that the extremities of the umbilical veflels take up 
by abforptiqn the nutritious matter neceflary for the 
fyflem of the child, and that this is fecreted by the veflels 
of the womb. 

Inveftigation in every department of natural hiftory 
Ihows a^ fimilarity, and a fimplicity in the operations of 
nature. Comparative anatomy may be brought with 
mnch advantage in illuftration of the very obfcure laws 
which-guide the functions of the parts of generation. 
When we turn our attention to the egg, we find, in the 
firft place, that the vafcular fyflem is complete within 
itfelf, and requires no permanent connexion with the 
maternal fyflem to invigorate its adion. We find that 
the artery which paflfes out of the umbilical cord of the 
chick, and which is diftributed to the membranes of the 
white, pulfates ftrongly, and carries venous coloured 
blood. We find the returnmg vein carrying arterial 
coloured blood. We find then that the^ veffels muft 
have a*double fundion, they imbibe the nourifhment from 
the white, and convey it to the increafe of the chick; and 
they at the fame time perform an adion fimilar to that 
of the pulmonary veflels of the adult, feeing that they 
carry out dark coloured blood, and convey it back to 
the chick, of a bright vermilion colour. Now, I do not 
conceive, that this change upon the blood is performed 
by the communication of the atmofphere through the 
Ihell, for I fee no diflindion in the colour of the veflels, 
which are contiguous to the membrane, of the fhell, and 
thofe which are removed from it by the expanding of 
the ^-cell. Further we find, that there is ah interme¬ 
diate kind of generation in fifhes which are oviparous, 
but retain the within their womb, until the foetus is 

matured f 
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matured ; here no communication with the air or water 
can be allowed. 

Since we fee that the chick in ovo .is capable of mi- 
niftering in every eflential particular to its pwii Jncreafe, 
wherefore fliould we fuppofe that the foetus of viviparous 
animals has any other more particular connedion with 
the womb of the mother ? — The difference is in ttiy 
mind this limply; the ovum of the oviparous animals 
defcending through the convoluted and inteftinal-like 
womb of the hen, accumulates a quantity of matter 
around it, which ferves every purpofe of nutrition when 
the embryo fhall be finally feparated from the maternal 
fyftem; but in the viviparous animals the ovum de-^ 
fcending into the womb remains there, and has an in-! 
ceflant fupply of nutritious fluid,, fecreted from the 
velTels of the womb, as it is required by the appetency 
of the foetal fyftem. As in the egg, the membranes fur¬ 
rounding the white have the fame effed upon the blood, 
which is afterwards produced by the lungs; fo has the 
placenta of viviparous animals the double fundion of 
fupplying nourifhment, and the oxigenation of their blood. 
The umbilical vein carries back pure arterial blood, and 
the common opinion is, that the blood, of the foetus 
coming in contad with the blood of the maternal fyftem, 
receives the principle from it, which beftows this quan¬ 
tity of colour, with other neceffary qualities, of which 
this of colour is but the fign to our obfervation j or we 
may fay that the carbon of the foetal blood is imbibed by 
the maternal blood ; and in this way the blood of the 
foetus is purified. It is not neceffary to this change on the 
foetal blood, that it fhould come in immediate contad with 
the maternal blood, for it is poffible, that the matter 
thrown out by the maternal veffeis, whilft it is nutritious, 
has alfo in it, in a condenfed, and not a gafeous form, 
that which is eflential to the change of the blood of rhe 
foetus, from the modena colour to bright vermilion. 

OF THE EXTRA UTERINE CONCEPTION. 

We find.fome Curious fads relating to the adion and 
fympathy amongft’the parts of generation, proved by the 
G G a cafes 
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Cafes of extra uterine GOnception, where nature, baulked 
and interrupted in her ufual courfe of operation, fhows 
unufual refources. It wouldappear, that the ovum, after 
impregnation, has in Tome cafes remained attached to its 
original feat in the ovarium, perhaps owing to fome want 
of due fympathy and fynchronous adion of the Fallopian 
tubes, which ihould grafp and receive the ovum. In 
other inftances the ovum has been received into the Fal¬ 
lopian tubes, but either from a want of fufEcient dilata¬ 
tion and adion in them, they have not been able to 
propel ft forward, or the ovum taking upon it that adion 
which is deftined to form its connedions with the uterus, 
adheres, and is enlarged in the tube, fo that it cannot be 
conveyed down into the womb. 

lani not fo fully fatisfied of that kind of extra uterine 
conception, where after impregnation the ovum has 
dropt from the ovarium, and lies in the cavity of the 
abdomen araongft the vifcera. Here it is fuppofed the 
•IfeiTels of the fleecy choriOn fpread, and attach themfelves 
to the fUrface of the vifcera. 

Thefe inftances of deviation from the natural adion of 
the parts after conception prove to us, I think, that from 
the'inoment of impregnation there is a principle of life 
and adivity in the fyftem of veflels of the ovum, and 
that at a ftated period this adion becomes fuch, that the 
cfflorefcent veflels of the furface of the ovum attach 
themfelves to whatever vafcular furface they are in con- 
tad with. Further, it feems to fhow, that in the womb, 
and in the deciduous membrane which it prepares for the 
reception of the ovum, there is nothing very particularly 
meceflary, and that any vafcular furface will take upo#, 
it the fame changes, and b^i^ excited probably to fome 
peculiarity of adion, will in ^very thing effential fuppiy 
ihe growth and nourifliment of the ovum and foetus. 

It fhows-us how far the adion previous and confequent 
to impregnation is a univerfai and fympathetic excite¬ 
ment of the uterine fyftem; that the decidua is formed, 
in the cavity of the womb, although the ovum does not 
defcend. This points out to us how careful nature is, 
that there fliall be a recipro'caTadion in the ovum and 
w amb, fo as ^to enfure the adheflon of ;the ovum, -and 
11 the 
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the ready fupply of a proper nidus for it, when it ffeall 
have defcended into the cavity of the womb* It infortus 
us, that the uterus is a fpongy and vafcular bed, having 
peculiar fympathies which aduate its veffels, and a forni 
of veffels adapted to quick acceleration of action fo as 
to grow, enlarge, and fupply the fecundines with nou- 
riOiment. 

It is not, however,. in the mere adhefion and fupply 
afforded to the foetus, that the peculiar adaptation of the 
womb for the reception of the foetus is &own,, hut ia 
the provifion for the delivery of the child at a regular 
and ftated period. For, it is a curious faff, that in, the 
cafe of extra-uterine foetus on the expiration of the nine 
months, the uterus takes upon it that aOaon, and that 
excitement of its mufcularity which is deftined to expel 
the fetus. We find, that at the ufual time of utero- 
geftation, there are pains excited, and flooding, with the 
difoharge of the decidua from the womb^ although it 
contains no foetus. 

Nay, further it would appear from the refult of feveral 
cafes, that at the expiration of the natural term of utero* 
geftation, the fetus indicates that it is governed by pres 
Icribed laws, which render a change neceffary, and feow 
that its fyftem is no longer fit to be fupplied through the 
placentary veffels, and as in the fituation of extras-uterine 
fetus this change cannot take place, it dies and becomes 
with its fecundines, as a load of foreign or dead matter 
in the belly. This event is generally followed by the 
death of the mother, though fometimes an abfcefs has 
opened and difeharged the fetus, or after much fuffer- 
ing, the bones have been difeharged by ftool, at long 
intervals. 

OF THE WOMB AT THE FULL PERIOP OF OESTATipN, 
AND OF DELIVERY. 

To complete this view of the female parts of genera* 
tion, it remains only to fpeak of the ftate of the parts 
the full terai of mne memths, mid to obferve the pr^efs 
of a natural delivery. 
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The rapid increafe of fize of the pregnant womb in 
the fhort fpace of nine months, is perhaps the moft fur- 
prifing phenomenon of the whole animal oeconomy; it 
fliows the power of a peculiar excitement in calling into 
aftion a partial and local fyftem of veffels. This ftate 
of pregnancy is the furtheft from a ftate of diftention, 
infomuch, that it is obferved the womb feels peculiarly 
foft on impregnation, and as if but imperfedly filled by 
the' ovum. This foft ftate is a fign of vafcular adion. 
We may often obferve in the difcuffion of a tumor, , that 
before any change takes place, it fwells and becomes 
foft, and this even where the tumor is about to be ab- 
forbed. 

The fundus of the uterus is the part firft enlarged; 
and afterwards the inferior parts; at length the cervix 
is obliterated, and the uterus, which was originally 
pyriform, becomes nearly oval, and the diftention, as 
we have remarked, is greateft on the back part of the 
womb. In the firft months the uterus finks, lower in 
the pelvis, they fay from its weight, but the fpecific 
weight of the- uterus is not increafed, and on that ac¬ 
count it fliould not fink deeper; it is, perhaps, rather 
from its enlargement, and the difficulty with which the 
fundus makes its way among the vifcera in the brim of 
the pelvis. Having defcended considerably, the os 
tincae projeds further-into the vagina, but the fundus 
continuing to enlarge, at laft emerges from the chcle of 
the bones, and then from the conical form of the uterus, 
it fometimes rifes fuddenly out of the pelvis; now the 
vagina will be found elongated, and the os tinc£ re¬ 
moved from the point of the finger. 

Now the ligaments of the womb dired it forward, and 
. it rifes clpfe upon the abdominal paries, and before the 
bowels; in the firft pregnancy it rifes almoft diredly 
up ; in fubfequent pregnancies from the greater relaxa¬ 
tion of the integuments and the abdominal mufcles, it is 
allowed to fall more forward j about the fourth month of 
pregnancy, the womb may be felt in the abdomen, and 
rifing out of the. pelvis; in the fifth month the fun.dus is 
about half-way betwixt the pubes and navel; in the 
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feventh, it is about half-way betwixt the navel and fcor- 
biculus cordis; in the eighth, it is at its higheft, and 
towards the end of the ninth month, it rather fubfides. 
Finally, immediately before labour it defceads remark¬ 
ably, and Ihifts into the middle of the pelvis, fo as fairly 
to prefent the orifice of the womb. 

The mufcularity of the uterus is increafmg from the 
firfl: moment of pregnancy. As tile uterus increafes in, 
thicknefs and is diftended, the mufcular fibres become 
more diftind, and their power of contradion greater ; 
but what is very particular is the great mufcular efforts 
made by the womb during labour by thefe fibres, which 
have not till that , time felt the ftimulus to adion, or 
been allowed to contrad. 

When the period for the approach of labour is ai;pved, 
the nature of that vifcid fecretion which feals up the 
orifice of the womb is altered, it lofes its vifcidity, and 
all the parts are relaxed and prepared for the tranfmif- 
fion of the head; even thofe rigidities, ftridures, or 
callofities of whatever kind, which would feem to pro- 
tnife an abfolute obftrudion to the paffage of the child, 
yield and relax previous to labour. The adion of 
the womb is at firfl feeble, as might be expeded, 
and accoucheurs have marked thefe flages of a natural 
labour. 

ill. The womb has fuffered no diminution of its 
fize; the membranes are entire, and, of courfe, the 
contradions of the womb are feeble, becaufe before it is 
allowed to make fome contradion its efibrts. are not 
ftrong. This is a provifion for the firfl flage of labour 

being flow; by and by the orifice dilating, the mem¬ 
branes with the waters are felt protruding. The 

membranes and water is as a foft conical cufhion, 
genty dilating the paffage; and in this flage there 
fliould be no officious interference. While the mem-* 
branes are entire, both the mother and child are in per- 
fed fafety. 

2d. The orifice continuing to dilate, and the effiarts of 
the womb increafing, the membranes burft, and the 
head of the child prefles on the orifice; then the wontb 
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18 allowed to contrafl;: this contradion is a {^imulus to 
greater efforts, and in a few pains, the head defcends 
into the cavity of the pelvis. The orifice is completely 
retraced, and there is no longer a mark of divifion 
betwixt the womb and the vagina; they are as one 
canal. If, however, the membranes are burft too early 
the labour is not accelerated, but retarded. The orifice 
is not dilated by the foft and elaftic membranes ; the 
head of the child prefles broad on the orifice, which 
becomes rigid, and perhaps inflamed, its dilatation is 
flow, and the labour tedious. Though from the form 
of the bones and particularly by the retiring of the 
facrum, there is a provifion and guard for the loft parts 
of the mother againfl compreffioh by the head; yet 
iiaturerintends this ftage to be flioft, for it is the period 
of danger. There is now obftrudion of urine and 
fasces, and the veffels of the parts| fulfer comprefiion. 

3d. Now the head of the child prefenting at the 
orifice of the vagina, forms a third fiage ; it is the ftage 
of mofi: exquifite fuffering : the head is pufiied forward 
during every pain, and recedes again in the abfence of 
pain. An interval of reft precedes this ftage, at laft 
the pains return, and the hard head of the child coming 
to prefs on the orifice, and the womb coming in clofe 
contact with the body of the child, the pains are re¬ 
doubled in ftrength. The face of the woman, perhaps, 
before pale and flat, becomes red and turgid, the eyes 
gleam, and are inflamed ; the pulfe becomes quick and 
hard ; and from the exquifite expedlation of relief, file 
looks wildly round on her attendants, lofing all reafon 
and recolledtion ; fne is frantic, with the moft agonizing 
pain to which the human frame is fubjedt. Now the 
occiput of the child begins to project with its wrinkled 
fcalp through the external parts, but nature intends that 
this alfo fiiould dilate flowly; the ligaments and os 
coccygis refift feveral throes, and direO; the head forward 
under the pubes; at laft after feveral piuns, it rifes with 
a half turn, and is deftvered. 

4th. The fourth ftage, is the delivery of the body and 
fliDuiders: and, 
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5tli. The fifth ftage, is the delivery , of the placenta. 
The placenta is expelled by a continuation of the fame 
a6ion of the womb, and is part of the natural procefs. 
Firft a flow of the liquor amnii and blood follows the? 
child, and the woman lies for a time exhaufted ; the ex¬ 
treme pain and excitement having ceafed. The womb 
generally recovers its powers in about twenty minutes, 
and then there is grinding pain in the belly, and the 
placenta is detached and expelled, or is pulhed down 
into the vagina. 

Thus we have iketched, in the moft fuperficial manner 
the progrefs of a natural labour, with a view merely t^ 
exphin the general notion of the entire function of the 
womb, not with that minutenefs which the accoucheur 
would look for in treating the fubjeft. Let us for an 
inftant, attend to the ft ate of the umbilical cord, and 
the final contradion of the wmmb. 

I have already obferved, that while the .membranes 
are unbroken, the child is fafe, that is to fay, there 
is no danger of the comprefllon of the umbilical cord ,; 
but when the membranes have burit, and the waters 
are evacuated, the cord muft fuffer a degi^ee-of oom- 
jpreflion bewixt the uterus and the .child, and .there is 
danger that the cord may fall down before the head, 
until the head has defcended into the brim; as the 
uterus contracts, and as it were follows the child, the 
circulation through the placenta muft become fome- 
what difficult, and the ufual function correfponding 
with that of the adult lungs impaired. This muft b^ 
much more the cafe when the child is delivered, and 
the placenta remains .in the contrafted womb. -No 
doubt nature intends by this, that the function of the 
placenta fhall be gradually diminiflied. and notfuddenly 
cut off, that the child may feel pccafiqn for the play 
of the mufcles of refpiration, and that the fun(ftion of 
the lungs may, by degrees, take place of the funfliqn 
of the placenta. When the child is firft delivered^ 
the cord pulfates flrongly ; when the child cries, iSi 
becomesTeeble; at firft, the'child has llrong and irre- 
catches of the refpiratory mufcles, but by and 
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bye it breathes more regularly, and cries luftily^ At 
firft the breathing only renders the pulfation of the 
cord feeble, but prefently the pulfation becomes fo weak 
that it is felt only near the umbilicus, and if ceafes when 
the regular and interrupted breathing is eftabliflied, and 
the crying ceafes. 

The delivery of the child and placenta is followed 
by a confiderable efflux of blood. But after this 
there continues a difcharge from the uterus which is 
called the lochia. It is like the exudation of blood 
from an extenfive wound, in as much as by the con- 
tiaaSlion of the velfels from which it flows, it becomes 
ferous in a few days, and ceafes gradually like a 
hsmorrhagy. 

This open difcharge from the womb after delivery, is 
no doubt a provifion againft the confequence w^hich 
would naturally refult from the fudden and perfed ob- 
ftrudion and the adivity of the uterine veflels confequent 
on delivery. By this difcharge the adivity of the veffels 
is gradually relieved, and as it is a difcharge taking place 
of the adive ftate of the womb, fo the fecretion of the 
milk in the breafts, and the giving of fuck, caufes the dif¬ 
charge'to ceafe much fooner than it would do if the 
mother were i^ot the nurfe. 

OF THE MAMM^. 

In man and in children of both fexes, there is no 
mark of the breaft, but the little cutaneous papilla, or 
nipple. Thefe tubercles are, however, furrounded by 
a zone or difk, of a brownifli red colour, the areola. 

At puberty, as we have faid, the bread of the female 
becomes protuberant, and thofe parts which were in 
miniature, and without action, quickly grow into a firm 
glandular mafs (fpeaking anatomically). The lhape, 
rotundity and firmnefs of the gland depends much upon 
the adipofe membrane furrounding and interfeding the- 
glandular body. 

The glandular part itfelf is divided into' little mafles, 
which again confift of fraall granules, Thefe feveral 
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fubdivificBS of the glands are clofely furrounded by 
membranes. 

The ladiferous dufts are gathered together from 
thefe iefler granules, and unite into 12 or 15 in number 
of a very confiderable iize, as they converge towards 
the root of the nipple. When milk is fecreted, the 
glands are large, a remarkable diftention of the duds 
alfo takes place, for they are then become tortuous and 
varicofe, and ferve as refervoirs of the milk. Where 
they pafs through the nipple, however, they are again 
contraded, and open by fmall pores upon its furface. 
The nipple is of a fpongy and eiaftic nature, and fuffers 
a diftenfion or eredion. When the nipple is contrad- 
ed, the ladiferous duds mull be compreffed, and 
perhaps coiled together, fo that the milk cannot flow, 
or flows with difficulty ; but by the fucking of the child, 
the nipple is diftended, _and the duds elongated, fo that 
the milk flows. There open upon the areola feveral 
fuperficial or cutaneous glands, which pour out a 
difcharge to defend it and the nipple from excoriation. 

Of the arteries, veins, or lymphatics of the mammss, 
we need not treat here. 

We have many occafions to obferve the confent and 
fympathy which exift betwixt the womb and the 
breads. On the firft period of the menfes, the breafls 
are much diftended. In many women at each return 
of the difcharge, a degree of fwelling and fliopting 
pain is felt in them, and the enlargement and fhoot- 
ing pain in the breall, with the darker colour of the 
areola, is marked as the mod prominent fign of preg^ 
nancy ; with the ceafing of mendruation, which is the 
ceflation of the ufuai excitement and adion of the 
womb, the breads contrad and are abforbed. Any 
unufual dimulus or irritation in the womb, as poly¬ 
pus, or cancers, or even prolapfus and excoriation, 
will affed the breads, caudng them to enlarge and be¬ 
come painful. 

When the fundion of the parts ceafe, they feem to 
feel the want of the ufuai excitement to corred adion, 
and are apt to fall into difeafe j fo it is at lead with the 
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womb and mammae, for at that period of life, when 
the fyftem -is no longer able to fupport and give nou- 
rifliment to a child, and thefe parts fubfide from their 
ufual aftion, they often become fchirrons or cancerous, 
and terminate exiftenceby a tedious, painfd, and loath- 
fome difeafe. 



